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FOREWORD
1. 1949 Invitational Conference on Testing
Problems wasenthusiastically received by those

who were present. Since the excellent papers

that were presented deserve a-wider audience,
they are being published'in full, and along with
them, the discussion from the floor that followed
the formal presentations.

’

To Oscar K. Buros, who selected the topics,
invited tae participants, and conducted the meet-
ing, goes full credit, for the success of the con-
ference. I would like to take this opportunity to
express our grateful appreciation to him and to
the speakers.

Henry CHAUNCRY, Presidens
Educational ,T'esting Service

=
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FREFACE

The 1949 Invnmnonal Conference
on Testing Problems, Sponsored by
the Educational Testing Service, was

York City on October 29, 1949. This
conference was attended by more
than two hundred educators, psychol-
ogists, and personnel workers inter-
ested in“measurement and evalumon
techniques.

In prepanng the program, an at-
tempt was made to select topics some-
what controversial in nature. Such_

: topics appeared ‘especially appropriate,

since it has always been customary at
the Invitational Conferences to allot
considerable time for questions and’
criticisms from the audience. The top-
ics were selected only after consulta-

tion with persons representing other -
viewpoints in testing; the final respon-

sibility, however, for the’ éelection +of

topics and speakers was my own.

The following three topics were se-
lected for the conference program:

(1) Influence of Cultural Back-
ground on Test Performance

(2) Uses and Limitations of Fac-
tor Analysis in Psychological
Research

(5) Information Which Should
Be Provided by Test Publish-
ers and Testing Agencies on
the Validity and Use of Their
Tests

It was felt that these topics tepre-
sented a sufficiently wide r»; ige to
permit all conference participants to
find at least a part of the program of
interest and value,

Speakers were selected 10 as to rep-
resent & variety of .viewpoints, We

b

on" the "Validity

were especially fortunate that two dis-
tinguished British psychologists, H. J.

" Eysenck and William Stephenson,
held at the Roosevelt Hotel in New -

were in this country at the time of
the conference and agreed to present
papers. An effort was made to select

" speakers who had not been on the con-

ference programs in’recent years. In

; retrospect, I think that I should have

invited & representative of a test pub-
lisher to present a paper on “Informa-
tion Which Should Be Provided by
Test Publishers and Testing Agencies
Use of Their
Tests.” This omission on my. part is
especially interesting since the confer-
ence wae sponsored by the nation's
largest test-construction and test-pub-
lishing organization. It speaks well for
the Educational Testing Service that
it made no attempt to influence me
one way or the other in the selection
of the topic for Panel IIT and in the '
selection of speakers.

I shall not attempt to summarize
or assess the individual papers. In my
opinion, all of the papers were of ex-
ceptionally high quality. This publica-
tion of the papers will permit othérs to

‘evaluate the material for themselves.

I wish to exprem my gratitude to
the speakers, to the discussants, to the
numerous persons attending the con-
ference, and'to the Educational Test-
ing Service for its sponsorship and
efficient handling of the conference.
I hope that the Educmonal Testing
Service will continue to give us many
more “Invitational Confere..ces on
Testing Problems.” "

Oocn K. Bunoo, Chairmen
1949 Conference
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Some Impllcanons of Cultural Factors
' for Test Constructnon
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ANNE ANASTASI

oooooooooooooooooo Qoooooooooooooooooooooooooooooooouoo

ANy discussion of the influence of cul-

tural background on test performance -

involves at least two distinct Quesiions.
First, to what extent is test perform-
ance determined’ by cultural factors?
Secondly, what shall we do about it?

In considering the first question, it

~ isimportant to remespber at the outset

- that culture is not synonynous with
environment. Although this distinction
should be obvious, some writers ap-

parently forget it when drawing con- «

clusions about heredity and environ-
ment. For example, environmental
factors may produce structural defi-
ciencies which in turn lead to certain

1 types of feeblemindedness. Recent re--

.| search on such conditions as Mongol-
um, microcephaly, hydrocephaly, ant
intracranial birth lesions han yielded
a growing body .of evider:.e for the
role of prenatal environmental'factors
in the development of these conditions.
Yt these types of menta! deficiency
would certainly not be clasified as
cultura] in their etiology. Nor are they

remediable in the individual case by,

education or by the manipulation of
other cultural factors. Of course, the
environmental “factors leading to the
development of these structural defi-
ciencies may themselves be culturally
influenced in the long run. Some day,

0000000 00e0008000000000080000000000000000000000000000¢

we may know enough about them to
control them through maternal nutri-
tion, prenatal medical care, and the
like. But such factors would represent
an indirect caltural influence on be-
havior, mediated by structural defi-
ciencies, Moreaver, any such improve-
ment in cul conditions could have
only a long-range effect and would
not help the individual in whom the
structural deficiency is already present.

Cultural factors do, however, affect

the individual’s behgvior in many di-

rect ways. Psychologists are coming
more and more to recognize that the
individual’s attitudes, emotional re-
sponses, interests, and goals—as well
as what hdisable to accomplish in prac-
ticilly any area—cannot be discuseed
independently of his cultural frime
of reference. Nor are such cultural
influences limited to the more complex
forms of behavior. There is a mass of
evidence, both in the field observations
of anthropologists and in the more
controlled studies of psychologists, to
indicate that “cultural differentials”
are also present in motor and in discri-
minative or perceptual responses.
Now, every psychological test is a
sample of behavior. As such, psycho-
logical tests will—and should—reflect
any factors which influence behavipr. It

(13) '
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is obvious that every psychological test
1§ constructed within a specific cultural
framework. Most tests are validated
against practical criterig which are dic-
tated by the particular culture. Schoot
achieveinent and vocational success
are two familiar examples of such cri-
teria. A few tests designed to serve a
wider variety of purposes and poslbly
to be used in basic research are, it ef~
fect, validated against other tests. Thus

+ when we report that a given test cor-

relates highly with the number factor,
we are actually s#fing that the test is
a valid predictor of the behavjor which
is common to a group of tests, If we
had no number tests in the battery, we
could not have found a number fac-
tor, The type of tests which are in-

cluded in such.a battery—however

comprehensive the battery may be—
reflects in part the cultural framework
in which the experimenter was reared.

It is obvious that no 'aattery samples
all possible varieties of bzhavior. And
as long as a selection has occurred, cul-
tural factors are admitted into the. pic-
ture.

In the construction of certain tests,
special consideration has been given
to cultural group differences in the
selection of test items. The practices
followed with regard to items show-
ing significant group differences may
be illustrated, first, with reference to
sex differences. Insofar as the two
sexe. represent sub-cultures with dis-
tinct mores in our society, sex differ-
ences in item performance may be re-
rarded as cultural differentials. ‘The
Stanford-Binet (1) is probably one of
the clearest examples o a test in which

sex differences were deliberately elim-

iinaged from total scores. This was ac- -

complished in part by dyopping items
which yielded a significant sex differ-
v ¢2 in per cent passing. It is interest-
¢ t0 note, however, that it did not
i - 7ve feasible to discard all such items,
hut that a number of remaining items
which significarftly favored one sex
were balanced by items, favoring the

_ other sex. Thé opposite procedure was
"followed in the construction of the
Terman-Miles Interest-Attigude

Analysis (2), as well as in other simi-
lar personality tests designed to yield
an M-F Index. In these cases, it was
just those items with large and signifi-
cant sex differences in frequency of

- response which were retained,

.. Another type of group "difference
which has been considered in the selec-
tion of test items is illustrated by the

so—called culture-free tests, such as the

International Group Mental Test (3),

‘the Leiter Internawonal Performance

Scale (4), and R. B. Cartell's Culture-
Free Intelligence Test (5). In these
tests, a systematic attempt is made to
include only content which is univers-.
ally familiar in all cultures. In actual
practice, of course, such tests fall con-
siderably short of this goal. Moreover,
the term ‘‘culture-common” tests,
would probably be more accurate than
“culture-free,” since at best, perform-
ance on such items is free from cul-
tural differences, but not from cul- -
tural mfluences.

As a last example, let us. capsider
sociv=economic level as a basis for the
evaluation of test items. One of the ob-
jcctilves of the extensive research proj-

(14]
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ect conducted by Haggard, Davis, and
Havighurst (6) is to elimiate trom
intelligence tests those it¥ms which dif-
ferentiate significantly between chil-
dren of high and low socio-ecunomic
status. On the other side of the picture,

" we find the work of Harrison Gough

-( 7) in the construction of the Social

Status Scale of the Minnesota Multi-'

phasic Personality Inventory. In this
scale, only those items were retained
which showed signifcant differences
in frequency of response between in-
dividuals in twq contrasted soqal
groups. . .

It is apparent that different investi-
gators have treated the problem of cul-
tural differences in test scores in oppo-
sitt ways. An obvious answer is that
the proceduye depends upon the pur-
pose of the test. But such an answer
may evade the real issue. Perhaps it is
the purpose of the tests which should
be more carefully examined. There
seems to be some practical justificagion
for constructing a test out of items
which show the maximum group dif-
ferentiation. With such a test, we can
determine more clearly the degree to
which an individual is behaviorally
identified with a particular group. It
is difficult to see, however, urder what
conditions we should want to study in-
dividual differences in just those items
in which socio-ecofomic or other cul-
tural group differences are lacking.
What wili the resulting test be a meas-
ure of? Criteria are” themselves cor-
reluted with socio-economic and other
cultural conditions. The validity of a
test for such criteria would probably
be lowered by eliminating the “cul-

tural differentials.” If cultural factors
«gre important determiners of behdvior,

~why :liminate their influence from

tests designed to sample, andpredict .
such behavior?

#T0 be sure, a test may be invalidated
by the presence of unconticiled cul-
tural factors. Jut this would occur
only when the given cultural factor
affects the test without affecting the
criterion. Tt is a question of the * ‘esdth
of the influence afr. idng the test «core.
For example, the inclusion of questions
dealing with a fairy tale which is fa-
miliar to children in one cultural oroup
and nog in enother wduld probablyr
lower the validity of the test for most
criteria. On the other hand, if one
social group does more poorly on cer-
tain items because of poor. facility in
the use of English, the inclusion of
these items would prohably mo? reduce
the validity of the test. In this case,
the same factor which lowered the
test score wowuud also handicap the in- |
dividual in his educational ‘and voca-
tional progres, as well as in many
other aspects of daily living. In like
manner, slow work habits, emotional’
instability, poor* motivation; 'ack of
interest in abstract, matters, and many
other condiions which may affect test
scores are alsp likely to influence a
relatively broad area of criterion be:
havior. : -

Whether or not an item is retained
in a test shou'd depend ultimately upon
its correlation with a crigerion. Tests
canngt be constructed in a vacuum.
They must be designed to meet specific
needs. ‘These. needs shouid be defined
in advance #nd should determir.e the

(1si
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chaice of criterion. This would scem |
10 be self-evident, but it is sometimes
forgotten in- the course of discussions

- about tests, Some statements made.re-

garding tests imply a belief that tests
are designed to measure a spooky, mys;

terious “th*:1g” which resides in the

irdividual and which has been desig-
nated by such tesms as' “Iatelligence,”
“Ability Lev:),” orTInnate Poten-
tality.” The .usumptipn seems to be
that such “‘inclligente” has been
merely overlaid with{ » concealing
cloak of culturs. All se would ‘thue
need to do would be tb strip off the
cloak and the person's| “true” abihty
would stand ravealed. ' My only re-
acfon to such x viewpbint is to say
that, if we are going to
the domain of_science, We must have
operatienal definitions ¢f tests. The
only way I know of obtaining such
definiticns is in terms of
the criter® against which the test was
his is true

torial validity. Any procedure, such‘
as the discarding of ceftsin items,:
which raises the .currelatiorn of the
test with the criterion, enablss us to
give a more precise operatjonal defini-
tion 8f the test. But we camnot Yiscard
items merely on the basis of some prin-
ciple which'Kits been laid ddwn  griors,
such as the rule that itegns showing
significant group differenges, must be
“elimnated. Tf this proceduse should
lover the validity coefficlent of the

"test, it could have neither practical nor

theotetical . justification.

-«

It is also pertinent to inquire what

'would happen if we were to carry such

a procedure to its logical conglusicn.
It we start eliminating items which
diffcrenciate. subgroups of the popu-
lation,»where shill we stop? We could
\ynh ¢quyl justification proceed to rule

out items showing socio~cconomic difc

J" flreﬂcﬂ, sex dlﬂ'erenees, dlﬁgrencu'

smong ethnic minori:y groups, and

educdtional Mcrenm Any irems ‘

‘which college graduates excel eleiien-
tary wchool gradaates would, for ex-

ample, be discarded on this basis. Nor

shouid we retain items v-hich differ- .
¢ntiate among broader groups, such as
naticnal cultures, or between prelit-
erate and more advanced cultures. 1f
wedonllth.,lsbouldlietouko\ly
two questions in conclusion. Firw, -
what will be left? Secondly, in terms
of any criterion we may wish to pre-
dict, what will be thc. validity of thu
minute residt} -
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Influence of Culture Background
on Test Performancé

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

IN constDERING the topic of the influ-
ence of culture background on test
performaiice, I will limit myself this
morning to.some of the factors which
influence the mental test performance
of children in our society. In this con-
nection, we are all convinced that how
well a child does on an intelligence
test is 2 function, in part at least, of
a complex of genetic factors, Bu: there
is a good deai of disagreement on the
extent to which they are.reflected by
scores on our present mental tests.

In a strictly factual sénse, no one can’

say. About all that we can be sure of
is that there is no conclusive and defi-
nite relation between inherivancz and
performance on mental tests in terms
of such variables as, for example, socio-

economic class.

‘This has been, and still is, a focal
point of many ardent and heated con-
troversies. But because of the great
number of gencs that underlie the
inheritance of the higher mental proc-
csses, and because of the lurge number
of generations of "discrete stratified
saamples that would be neressary to
demonstrate the specific inheritance of
such processes. and beciuse of the
relatively rapid movement of individ-
nals up and down the socio-economic
Jadder in Ameriga, it seeins unlikely

(18]
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that ‘any of us will see an empirical
solution of this problem Nor may we
find a solution in the past. In the last
few centuries in western European
culture, there has been no stable strati-
fication of intelligence in terms of’
socio-economic class, because of social
upheavals like revalutions and wars.
Probably the most stable group is that
of royalty, the topmost level, but it is
questionable whether this group has!/,

_distinguished itself for intellectual .

achievement. The theoretical and
lathematical solutions arrived at by
such geneticists as Haldane, Hoghen
and Huyxley indicate no demonstrable '
difference in the inheritance of mental

abilities in different socio-economic -

groups,

In addition to genenc hctors, indi-
viduals also inherit, in ajsense, a physi-
cal and social environmient. The effects -
of these may be tested. Fot example,
from studies with animal and human
subjects, we already know something
of the effects of serious nutritional
deficiencies on the development of
neural and other bodily tissues, and -
their impairment of later adaptive be-
havior. Such early deficiencies and
weaknesses may also lay the ground-
work for various debilites in later life.
The recipients of such handicaps are
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characteristically found in the lower
SOCK+€CONOMIC groups. If, then, a

lower-class child were perfectly “nor-
mal” at birth—he still may,- because
of various factors which impede nor-
mal development, actually be sub-

normal by the time he'is of testable

age. But perhaps more importznt is
the emqgional deadening, the develop-

ment of mental callouses, the disin-

terest in life, and loss of willingness

. to respond to it, that often accompanies

severe deprivnu'on Litde careful work

" has be¢n done m this area, except

perhaps for some of the studies of
institutionalized and re jccted childgen,
and some of the foster home and twin
studies, In any argument referring
back to inheritance, however, such
factors must be considered.

Everyone is awate of the.influence
of the social or gultural enviconment
on test performance. No one would
think of giving a~ intelligence test
standardized on American children

~ to a child in Bali, or France, or South

IN

Africa—and expect the results to
mean wery mich. No one would give
suchatesttoa chlld on the-other side
of the ocean, but few have accepted
the fact that results, of such testing
might be invalid if it is given to a
child on the other side of the tracks.
This is & basic point, and the source -
of much mlsundcrmndmg and faulty

“nformation,” Again, in terms of any

genetic argument, one must coqsnder
the fact that children from privileged
(or muldlc-clus) homes receive a

range of experiences and acqiire a

range of motivations which prepare
them much mgre adequately for favor-

able performanc; on our pr_eseht type -

of intelligence tests than is the case
with lower-class children.
The thesis here is that we cannot

. assume the various sub-cultures in

America to bz comparable, simply
because of a common geographical
boundary. Nor is it enough to say .
“We corisider all that when we evalu-
ate the 1Q of a lower=class or ethnic
child.” Why not? Because all too
often_the educational opportunities—
from the esrly grades on~—are de-
termined by how well a child does on-
dur present tandardized tests, regard-
'less of whether we intend them to be.

And those who da poorly at Rrst are

-often given~dpferior educational op-

portunities, so that a vicious circle is
set up, and a great deal of potential
ability lost to our society.: .

"Furthermore, test-chnstructors can- |,
not, by themselves, design tests which

"are equally fair to all children in our

society. One reason for this is that
they, themselves, are middle-class indi- ,
viduals, buttremed by middle-clas ex-
periences, ways of wpinking, and lan-
guage forms. It is not surprising, then,
that they construct tests which arc
saturated with middle-class vocabulary

ﬂnd language forms, and that the ex- '

periences.and knowledges tested are
those with which most middle-class
children are relatively familiar, ‘and
that they often stzndardize their tests
in terms of such-middle-class values as
academic achievement. The problem
then is whether these custorary pro-
cceurea. re really appropriate for test-
ing the mental abilities of children
reared in a lowger-class culture. From

(19]
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all we know of ‘the wide range of
Jifferences -between sociv-economic

groups in America, the answer®s No,

The way to approach such a prob-
lem is to find out what the lower-class

‘and ethnic-cultures in our suciety are

like. “The best techniques for finding

out ubout other cultures is by first

making anthropological and sociologi~
cal field studies, ‘A sizable number of
such investigations have been made of
various social ‘and ethnic groups in
America, Allison Davis, and the people
working with him at the University
of Chicago, have made use of these
findings in their attempt to construct

culturally-common intelligence tests

for American children. It is manifestly
nmpoilﬂ)le' to have a culturally-free
test,»ance symbol systems must be used,
but we feelthantuposiblcmbaa

a test on a range of experiences which

is sufficiently common to all children

in our society. ,

But before deszribing some of qur
procedures and findings, I would first
like to indicate one or two pomible
effects stemming from an incomplm
awareness of the many differences
between, say, lower-clas and middle-
class groups. Generally, it seems that it
has too often been amumed thag/ test
would yield an adequate “‘mepsure”
of intelligence becayse of ﬂ\J sheer
elegance of the statistical computations
involved. Such procedures are neces-
saty, but.are not a sufficient; justifica-
tion for an intelligence test. #ne must
also examine carefylly what each item
measures, as well as the proportion
and distribution of subjects passing an
item, or a battery of items, and the

[N

correlation with some criterion, at a
given age level. On exal\umion,

great majority of items found in the’ :

present intelligeace tests is biased in,
favor of the middle-class child, and,
against the lower-class child. This i i
due largely to the particular typePof
information sampled, the vocabulary
and verbal forms used, as well as the
artificial and academic nature of many
of the item types themselves, An ad-,
ditional difficulty with many present
tests is that they are standardized an
a somewhat biased sample in terms
of the total population, There are
more middle-class children in school~~

especially at the older ages, itis much

easier to motivate them to take the
tests, and in general they are more
cooperative and pleasant to work wﬁd\
But if the testing conditions, the items,
the test as a whole, or the mnplc on
which they are standardized are biased

" in favor of middle-class children, Ihcn

it follows that lower-clsss \.hildren
would necemanlly obtain lower fIQ”
scores—even though they rully were
as gifted.

The research program of DNI and ;
others at Chicago is directed thml
the (gevelopment‘ of individual and
group intelligence tests which are
maximally fair to ali social-clye and
ethnic groups in our society, that is to
say, a culturally-fair intelligedce test,
There have been roughly faur “steps
in this research program. !

T'he first step involved extehsive and
intensive anthropological field studies,

in which middle~class and lower-clas

ethnic and white groups were studied.
Some graduate students lifed in the

[20) j
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homes of lower-class families for sev- difference. In a later and moru inten-

)

~ eral months. Children from all groups sive study, 656 childrén took part in

were studied in their homes, school- a five-day experiment investigating the
rooms, and neighb8rhoods, These chil- effects of the following varighles on
dren were interviewed on how and mental test perfornunce social-class,
on what they spent their time, their practice, motivation, the form of the
range of experiences, how they used test, and its manner of prcaenunon.
words, what words meant to them, The complete set of findings is too
how they solved test problems, and numerous and complex fo report here,
what things were important to them. but there are a few which are e»-

The secorid step involved an ex- pecially worth mentioning. Between
amination of the relative performance an initial test and a retest (with three
of some §,000 children on each of practice periods on similar item types
the 460 items from ten frequently used intervening), (a) the lower-class chil-

. intelligence tests. From these data at-  dren showed as great an overrall gain

tempts were made to find -out” why in performance. as did the middle-

* large discrepancies -existed in -certain clam children; that is, they learned or

items and itetn types. It was frequently. profited from their 'experiences . is
due to artifacts of middle-class verbal  much as the middle-class children, /,b)
habits, or differences in background the lower-class children, when highly
experiences, ar differences in motiva-  motivated on’a retest of standard-type
tion to do well on the tests. It further-  intelligence test items did significantly
more appeared that if the tosts had better than the lower-clam children
been equally fair for children from :not thus metivated, (c) many items
extreme socisl-clase groups in terms of were revised to remove the middle-
familiarity and motivational factors, the clamw bias, and (d) the children from
wide performance differences would both social-class groups profited more
have been gready reduced or wiped from the experimental conditions with-
out. o which they were more familiar in

The third step involved an ex- terms of previous experience, training,
perimental demonstration that such  etc. But sven though many traditional

factors as dierential familiarity, moti- item types can be reworked tw be les

vation, and the removal of middle- discriminating against lower~clats chil-
class artifacts did significantly redu€e “dren, without violating the esmential
of _natureor diﬂculty of the item, it was
lower-class and middle<class clfildren felt that in peneral they were too °
on the same mental test problems. In  acad mic and artificial, and that a
a pilot study, it was found ehat the new approach should be taken, with
differential performance of the two the development of items which are
extreme social-clas groups could be not only fair in terms.of the back-
modified almost at will—either in .ground experiences of all groups, but
terms of increasing or decreasing this equally motivating as well.

(2t}
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‘I'he fourth step, which is being car-
ried on at present involves the con-
struction and standardization of a new
battery of individual and group intel-
ligence tests for children of ages six
to nine inclusive. Since this step is
only partially completed, I am not
able to describe the specific tests, How-
ever, according to a statement by
Davis and Hess, the item types used
in the new tests include: the under-
standing of physical - principles, the
classification of objects into categories
selected by the child, memory pro-
cesses, the drawing of inferences from
given relationships, critical procesces
and the ability to verify solutions,

‘general inductive and deductive rea-

soning, and a number of others. The

items themselves involve problems and -

problem types which are about équally
commpn to all socio-economic groups
—but problems which are not taught
either in the home or 'the school.
Consequently, they have to be solved
almost entirely by the child’s reason-
ing and creative ability, as it may be
developed by his general experience.
"The group tests are not completely
analyzed as yet, but findings from the
individual tests show a lack of differ-
cnce in the average performance of
children from extreme socio-economic

. groups on these non-academic prob-

lems. Yet at the same time, adequate

"y 1949 INVITATIONAL CONFERENCE

age distributions ‘were ob.m'ned, as

“were correlations etween this test and
school achievement scores for each

socio-economic group. The magnitudes
of these correlations are comparable to
those reported in the literature for
the present intelligence tests.

In conclusion, I would like to re-
turn briefly to the question of the rela-
tion between the inheritance of mental
ability and suciv-economic differences
in_intelligence test performance. In
thn? connection, two points seem rele-
vant: first, that the inteligence test
scores are, in themselves, irrelévant

‘iau %o far as any proof or disproof

of genetic theories are concerned, and .
second, on test problems common to
children from many socio-economic
and ethnic groups, but problems which
are not dependent on specific school -
experience, we did not find the cus-

, tomary distribution of mental test

scores in terms of socio-economic level.
Therefore, the burden of proof for
demonstratmg that the upper socjo-
economic groups inherit a complex of
gene characteristics which are tied to
superior mental ability, and lower
socio-economic groups inherit iffegiar

‘genetic_structures, rests on ‘the shoul-

ders of those who interpret such differ-
ences in mental test scores as being
due to difierential inheritance.

{22}
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Influence of Cultdrgl Background

; ., By cuLtuRAL ncxénounn, howe
L + ever defined, one refers to historically-\

scholar and a back-street Brooklyn

b boy appear to be distinguishable, and

i * yet also indistinguishable, in terms of

! " their cultural hackgrounds. Their sen-

! timents, habits, attitudes, and affec-

tions may well be very different. Yot

‘ - both speak English, and both live with
[ B a common heritage of law, religion,

are educated differently, yet the ideals

_ of Ancient Greek and Renaisance
T Educators penetrate into the schéols of

| " both. In comparison with a“ Hindu,
however, or a sedate Chinese boy for
R e whoin Taoism ‘was a ‘background

, until Communism burst in upon him,

- > \ Europeans seem culturally differont.
| And still more diverse must be the
culture in and against which the native

. African child lives, or an' Eskimo.

: 4 It has béen difficult, liowever, if not
impossible, to formulate concrete and
operational postulates about such cul-
tural agglomerations. It is permissible,
perhaps, to distinguish between (a)
educational influences, (b) socio-dy-
namic situations, and (c) the vague,
historically determined culture pat-
terns which, when evaluated, we grace

Sl
P

on Te,st' Perfbrmanqé

g : A N ' rooted matters. A white-collared Eton

. customs, and much else besides. They -

with the, name of heritage, and with_
which we are here to be conterned.

One might have thought thag “cul-

ture”’ pcycl_nolom whose very prob-
lem was to ‘interpret these latter his-
torical trends along “the lines laid
down by their mentpr, ﬁilthey (1),
would have provided something for us
to bite upon, wientiﬁully, by now.
True,’ they preduced an  Oswald

Spengler, with his notable Decline of -

the Wast, but [ know of no testable
hypotheses that reach into Spengler's
Mayan, Babylonian, Graeco-Roman,
or any other “civilizations.” Yet in-
tzresting matters are at imue. We
know that the ancient Athenians, after
the Persian Wars, created the Euro-

pean mind out of a mere hahdful of
human beings and a few square miles

of territory; and our own Elizabethan
Golden Age, after a hundred years of
war, was oorn ulmost within sight
of London. Moreover, whereas the

. Greeks and the Elizabethans ¢alled for

the richest development of a man’s
gmersl ability, the current trend is

rather to foster the trickling specialties -

and presumed aptitudes of our young.
So that perhaps culture determines
very largely: what abilities we shall
value and develop, rather thgn any-
thing else at issue, There are strong

[23]
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suspicions that this is the case, as
sociologists such as Mannheim, for ex-
ample (2), have already’suggested.
Up-to very recently, however, test-
ing, such as we are to consider, has
hinged upon-a mull hypothesis, This

. 18 to the effect that cultural differences

have little or no effect upon some
really important dimensions of human
personality. It is implied that there may
be only a few such dimensions, perhaps
only one, or two. We find the hy-
pothesis almost unexpectedly, wher-

‘ever'we turn; st bottom it represents.

a belief that there must be general
laws of personality which. transcend

. cultures—and by laws I mean theories,

or synthetic propositions as Kaufmann

‘and many modern philosophers would
" call them (3), which serve »s models

or growing points for hypotheses that

can be put to experimental test. This -
~null hypothesis lies behind the search

for so-called “culture-fre=" irftellis>
gence tests: and indeed it would surely
be ‘imposing, if not important, if it
could be shown that individuals drawn
from widely ‘different contemporary

. culturey, such as our English, African,

American and Chinese boys, are alike
in certain important essentials.

If this null hypothesis has finally to
be rejected, we may still. wonder
whether there are'on record any clear
instances where important personality
features have been shown to have for
the main part a cult(iral determination,
The possibilities of/any essential inter-
actional standpoint, however, can per-
haps be discounted; for it scarcely
seems reasonable to suppose that there
can be much interaction between an

(24]

ordinary person and his cultural milieu,
such that each influences the other and
everything is relative to everything
else. For the individual is surely a puny

speck against his cultural background, .

Exceptions to this, of course, are the
great men and women. of culture, a
Plato, Aristotle, Buddha, or the like.

What have test performances, then,

to say about these various matters?
We should put aside, I think, any
cansideration of studies relating -'to
heredity, or to the influence of socio-
economic levels upon test performange,
since ‘these, exoept as controls, ‘are

~scarcely pertipent: to the questions at"

msue concerning culture.

Consider the null hypothesis first,

One may begin by wondering whether.

a Kinsey Report for widely diverse na- -

tional and cultural groups would read
very differently in ementials from

“the” American. Or, if we distinguish
between . thinking and intelligence,
as Bartlett would have us do, interest- .

ing findings such as those of Car-
michael (4) come to light. Using a
verbal-projective test consisting of un-
finished' newspaper editorials on ¢on-

troversial topics, Carmichael showed -
that Cambridge graduates and Eng- )

’

.

lish working-class men and women, "

all dlike, intelligent and unintelligent, :

argued. illogically, rationalized quite

' v
)

naively, projected and‘ generally - -

played havoc with anything that re-
sembles the orderly procedures of an
intelligence test. Would not the same
apply the world oyer? Or consider
another example. Themaric ‘Apper-
ception tests may well mirror the
immediate behavioral stresses, straifls,

A
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and preoccupations of different indi-
viduals, and to this extent very obvious
social and perhaps culturally-deter-
mined differences may be brought to
light. But if Sam has trouble with his
wives, past and present, and A~lex-

~_ androvic with his party affiliations, and

Nagawooli with his goat~ who is in-
terested in these matters as such?
One may - intetpret the results, of
course, perhaps psychoanalytically, and

. so point to basic affinities of a dynamic

kind underlying all these preoccupa-
tions. It may be shown in this way,

. for example, that children in slum -

areas appear to have farpeverer super-
egos than children from better-to-do
homes (5). But the psychoanalyst
might well demur about such an ap-
parent result, pointing oyt that only

* superficial indications of peychoana-

lytical, dynamics ace tapped by such

" tests, and that greater penetration

might, rather, show everyone, of all
cultures, alike in essentials: thus, the
psychoanalyst, too, beconfes involved
in a null hypothesis for his fundamental
postulates.’ :
Along systematic lines, however, the

", best example I can offer is from work

in the Spearman School. This began
with a distinction (made on theoretical
grounds which were rooted ‘in late

English Awociationism) between no- -

etic and anoetic processes. The former
was represented formally by Spear-
man’s’ g-factor, and the latter by all
manner of specifics and.group factors
within the cognitive field of study.!

11t is one of the md coneequences of a

urely inductive approach to factor work
51&( Burt, Thurstone, and most tcxt buwoks,

Line nex: showed that “visual per-
ception” in children paralleled their
mental growth, that is, their mental
age (against which, of course the Binet
tests had been validated originally). .
Stephenson (6), and Brown and Ste-
phenton (7) followed by indicating
that tests of this same visual perceptual
material could be regarded as “pure”
tésts of*Spearman. g-factor, with these
noetic implications. Findlly, Fortes -
(8), who turned from the London
group to' cecome  an anthropologist,
found that African natives performed
this kind of perceptual test ‘quite as
satisfactorily as whites. Fortes, how- ~
ever, was careful to do what others
rarely achieve in test construction: he
randomized the varieties and styles:
of .perceptual material by selecting it
from every. known culture, past and
present.’ '

Now I make no claim that this se-

refer to the Spearman Theory of Two
Factors wittht reference to the experiential
matters and }-ychological theory that the
factor theorems merely echoed, or paralleled

_ as models. Thus, Spearman merely wished -

to- deny the proposition that group factér

could be found in the woetic field; he knew

full well that they abounded in the awostic.
* Stuart Dodd?,) attempted something of,

this kind for pictures of common objects .

and situations, for his so-called international
test of intelligence. But the materials and
probla@ns were rooted in emostic proceses,
and the test showed greater rather than les: *
differences between racial groups. Similarly
the styles of the fundaments weed in the
Penrose-Raven matrices (10), and in Cat-
tell's, (11) “culture-free” tost, or Penrose’s
new perceptualtest, are severely European
and geometrical in form, and to this extent
would be suspect wherever the null hypoth-
esis 't sypported. They ‘would be sus.
rm for other reasons, too, dut 1 must
eave this to one side for the present.

(25}
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quence of events and its outcome was

other than tentative: it lacked the re-
sources for test construction and stand-
ardization that America now affords,
“or that the Educational Testing Serv-
ice so elegantly devotes to its tests.
But its theoretical -implications were
clear, and obviously it was orientated
_ towards- this' null hypothesis,. More-

" over, I propose not to enter into the

- appraisal of such results as’ we have
available about “culture-free” or any
_other tests involving us in this null
" hyy othesis: there is some evidence, such

as that of Fortes, supportipg the hy-.

pothesis for perceptual dath, and much
purpotting to reject it. In the latter
cases, however, so little has been done,

‘usually, to randomize materials, or

to take account of other. controllable

* factors, that the evidence is at least

dubious. I ¢an only suspect that Fortes
and the Spearman School were at least
on the right lines to handle mainly

visual perceptual material forl some

kind of crucial test o( the null hy-
pothesis. -

But now let us connder the other
propozition, that culture has a decided,

even a decisive, effect on human per-

‘'sonality. For most of us thijs may seem
completely” obvious. It is surely easy °
enough to bring different natiomal at-
titudes to light, as Caneril (12) is
perhaps doing. Here I would like to be
pardoned for using my own expesi-
mental observations, since I believe
that they are methodologically more at
the heart of what is involved,

I begin with the knowledge that it
is the type psychologists, the Sprangers
and the. Jungs, and sociologists such as

Mannheim (2) and Fromm (13) in
recent years, who stress the influence
of cultural background on present
personality. But it appears that no self-
véspecting pgychometrist, except my-
self, believés {any more in types, except
as cuts atrom s normal distribution,
made for ¢onvenknce—much as we
cut up the/1.Q. scale into moron, fee-
ble-mind, tnormal and genius. Even
0,.] Would ask you to re-open the
whole .mhtur of types, or at least to
keepanopenmmdaboutkforthe

. next few years, for T believe the pey-

chometrists have been barking up quite
the wrong tree. Matters look - very

dnﬁennt if otie approaches types from
A Q-mhmque standpoint (14).

It is & simple matter, for example,
to sliow that more men in the United
Sum are likely to be of a type X, that-
we might call “extrovert,” than of a
type Y, that we might call “introvert.”
The oppoute is the cass for women,
But the -main types can be demon-

nq'md for any small number of per-

‘sons, for example for any ten of you
/m this room, without opennoml refer-

! ence to any other persons in or out

of the room. Indeed we can say some-
thing about the matter for only one
person if hieed be: thus, given a “popu-
lation” of 200 traits chosen at random
from a Jungian univers of such traits
(T have 2,000 ‘traits in such a uni-
vcne), I mnght invite the ons person
(a) to appraise himself with the tmu.
(b) then, having done this, to give
an account of what he believes an idqal

introvert to be, and (c) finally to give -

an account of what he believes an

» ideal extrovert to be. The correlations
[26]
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between (l),(b),and (c) for N=200
traits, will indicate whether our oné
person (if he is sophisticated like our-
selves or college students) is of intro-
verted or extroverted type.!

But for the moment we need oniy
examine the implications of such Q-
technique findings, and_its approach,
for our preoccupmon with culture,

Suppose that, in'terms of Q-technique, -
,‘ wggut that anything of the kind was
likely to be involved. Clearly some

types are now demonstrable (as indeed
they are). In the ciie of Introversion-

. Extroversion such types were rooted,

for Jung (15), -almos wholly “in
cultural background. Jung traced the
matter back into ple-Christian™ his-

tory; into the disputes and castigations

of a Tettullian and an Origen of some

~ eighteen centuries ago; into Schiller’s

idealization, many-~centuries latér, of

the “Grecian, heaven”; into the mas-’
‘sive folklore and poesry of a Faust, 8

Persifal, or 8 Zerathusira; and o
down into the very tough mmdedneu

" of James's Pragmatism.

Now it may stretch one's credulity,
if not one's imagination, to accept the
proposition that these same roots find
their way into the personality of our

one person whose correlations have just .

been referred to. Yet clearly he op-
erated .with my little: test, and it is
not really difficult to see that his evalu-

)

?* Thue, for the -following quite typicd.

data, the person is very likely to be.intro-
vcmd in type (or thinks he is) :

Self  ldeal MQAl
(x) 1(b) E (c)
(a) — 4350 =—3s
, (b)) -  ~—g0
(c) —
- . -

VR

ations of the traits may very well stem
just precisely into or from such his-
torically persistent strands.

At the outset he was asked merely
to give a description of his own per-
sonality in terms of the 200 innocuous-
looking traits. He had no idea that I
was going-to ask him, subsequently,
to describe.an ideal or typical introvert
md an extrovert, Nor did the. traits °

kind of ostensible learning has medi-
ated, and the culture psychologist was
perhapo quite cokrert to trace this bt
only into current.culture (plus lesrn-,
ing in an ostensible manner), but also
to seek its roots in cultural history.

The psychometrist, however, ‘has.

‘not mght to represent ‘such types but

to measure isolated, perbaps a-histori-
cal ‘or immediate, functions or fact~rs,
such as introversion-extroversion or
the like—much as one measures an
electric current. At best the result has
been not one function or factor, but
several, to judge for example from
Guilford’s studies. One doybts, how-
ever, whether anyone feels happy about
these factors, for shey really do not
explsin anything, they are incapable
of consequent operational t2 ts, and in-
deed different forms of analysis can
provide rather different apparent hc-
tors.

‘The situation is very dlffereqt if one
seeks to reprasent types as such statisti
cally. For one can then operate with
the types, that i,%subject them to.ex-
petimental tests, even for only one
person ata time,

One can see the fashioning of such

(2711 . | ‘
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types, interestingly enough, in current
American culture. Eric Fromm (13)
for example, in his Men for Himsslf,
offers a description of the supposed
“market” type of personality, which
he.ascribes to Americans who appar-
ently want to sell everything, including

. their own personalities. In terms of

Q-techpique I have recently reduced
Fromm's notions to some kind of or-
derly opérational testing, and can read-
ily demonstrate, and thus verify, his
“market” charucterization of Ameri-

~cans. This, apparently, is fashioned by

your rulture. .

But what we prove is that such-and-
such men are adide-in type. It is quite
another matter to test them for any
underlying functions in terms of indi-
vidual differences. By the very postu-
lates one uses, in the latter case, one
throws away any possibility of achiev-
ing concrete types as such, '

In conclusion, then, cultural influ-
ences can be brgught into full view
in the -typificetion of human beings,
as Spengler, Jung, and others down
to Fromm have seen. I state it as a
testable postulate that any systematic
quantification in terms of individial
differences (which we are unfortu-
nately wont to regard, “almost as a
mytn, as the exclusive- concern of our
testing procedures) cannot represent
such typification, and certainly is in
no way needed for its achievement.

As I see the issues, therefore) in the

- vgry broadest manner I am prepared

to examine the null hypothesis that

®

cultural background is neut. ), or can
be randomized, with respect to scme
of our major peychological preoccupa-
tions. These are functions such as no-
esis, libido, and the like. As an offghc.t,
it is perhaps as well to remember that

society also determines what abilities -

will be valued, and what discounted.

‘But by the same token it is now essy:

to demenstrate that man’s personality
types are fashioned very probably in
terms of the culture in which he lives.
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-Influence of -Cultural Background
on Pred,ictive.Test Scores

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

WILLIAM w. TURNBULL

For connmu ;¢ in ateacking the
broad question befare this panel I
d\ouldlihaqlunnmydnm-onto

- tests used for the purpose of prediction.

In imposing this limitation, however,

. 1 feel that T am not greatly remricting o

the field of inquiry, since in the final

~ analysis most test scores derive their

consisting of verbal, scientific, reading,
and tical material, respec-
tivlly. The verbal section' included
quunons relating to word peaning,
w map and the like, in the form

ot opposites, analogies, and definitions

in completion form. The second, or
“scientific” section, was composed of '

utllity &om their predictive signifi-- qneabom -of the so-called comrmon-

cance.
If we consider tegs whose use is
frankly predictive, two questions of

intecest are: firm, when people of dif-
fereng cultural backgrounds take the

same test, how do their scores com-
pare! And second, are differences in

level of test performanct of différent

cultural groups asocisted with similar

differences in the subsequent behavior *

those scores were. supposed to predict?

In an spproach to the first of these
questions, Henry Chauncey and 1
carried out some years ago a study (as
yet unpubluhed) to discover the man-
ner’'in’ which students from different
geographical areas and different sizes
of communities differed in their per-
formance on types of questions com-
menly used in tests of scholastic apti-
tude.

The test used war the firt Army-
Navy College Qualifying Test. This
examination included four sections,

{29]

sense science type. The technical in-
formation needed to answer them was
not great, and for the most part intelli-
gent-scientifid interest and alert .ob-
servation would prove as valuable as
scientific trainii.g. The third sectjpn of
the .test consisted of paragraphs of
rather general naturz, each followed
by.-questions on its coptent, while the
mathematical section (the lin section
- of the mt) wudngned to test nu-
merical reasoning, presupposing s back-
pﬁnd of arithmetic, elementar” al-
s, and rudnmenury geometry.

* ‘The tex was given in 1943 to over
300,000 students
23 & screening device for the college
training,programs of the Army and
Navy. All of the people tested were
male, were 17-21 yedrs of age, and

had reached or pamed the senior year °

of stcondnry school.)
From the mass of snswer sheets,
eight subgroups were segregated, first

over the country, -

Iy,
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+ « " by wking all answer sheets from the from farm homes, although & sub-
o i r four régions of New, York State, Ala- stantial provortion of thenl do.) Fi-
'  bama and Georgia rombined, lowa .nally, from each of the ﬂ.ht groups
and Nebraska ‘combi .| and . Cali- (two sizes of community within four

. fornia; and then by separating within  geographical aréds) a random sample -

each regnon the answer sheets of stu- ‘of 500 answer sheets 1 *s ¥rawn.

. dents in large and in small communi-  Please note particui.. {y -that the
ties. A large community was defined as samples were far from random or

one whose population ‘was' 150,000 or  representative samples of the.total stu- .
. _ . more and a small community as s non-  dent population of the age range 37-21
o . : _ suburban communify below '§,000 - in the four regions. They represent
- , . in population. For a conveniénce these _merely the extremes on & scale of

. groups were called_urban-and rural "population size, within groupe that had
; . respectively. (I will rendily agree that - voluntarily taken the qualifying tests,
© these terms are not rigorous, since not  and there ‘is no basis for ascribing
. all students atteading school in a com- refresentativeness to the samples.
munity of fewer than s,oooml:cqme The, main results of i study

et T 0 ARMY=NAVY OLLEGE QUALIFYING TEST
/ e RURAL-URBAN DIFFERENCES BY REGIONS
A 50 AN BN NA NN N
b . R } o - ’ . v ) ) ] . .

. | : ' <8 : " o Urbon

- ‘ C . ! . ‘ wsae Ruwol | T

NEW YORK ALA-QA. IOWA-NES. | CALIFORNIA
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TESTING PROBLEMS

have been put in gaphic form, and  are still present. .ext notice that the
I heleve there are sufficiort copies solid lines tend to slops dowmwerd w0
here for cach person present. Look- the right, while the dotted lines tend
_ung first av the sheet headed “Army- to slope upwerd to the right. This is
Navy Coliege Qualifying Test—Ru- seen clearly from the chart where the
* ral-Urhan Differences by Regions,” composite rural-urban zomparison is
(¥ig. 1) we see first the very con- made (See Fig. 2), with all four re-
wpicuous depression of «ll values for gions averaged together. Evidently the
Alabaina-Georgia, particularly in the students from large communitics were
rural areas (represented by the dot- mu.h more facile verbally than those
ted line), Siace the scale here is  from small communitics, whereas in
e presed in tenths of a standard de- mashcmatical ability their supenority
viaticn for the total group, it is evident - wis glight, and in terms of ability to
that the rural Alabama-Georgia candi-  answer common sense science ques-
dates scored about three-fourths of a tions the two groups were equal.
" sigma below their rural New York  Ar analysis of variance showed that -
cousins. For the urban groups the re- the differences in total test perform-
gional diffesc nces are lew striking, but  ance accord’ g to geographical regi...

ARMY=HAVY COLLESE QUALIPYING TEST
" AURME-URBAN DIFFERENCES

o Legend: N
3}~y wemwe Urbon L—-{

wwe Rwol
-8 .
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were statistically significant, as were

the differences in pertormance accord-
ing to size of community. There were
sgnificant differences between otates

" in the relationship of the ability of

people from large communities to that
of people from small communities.
And’ finally, rural-urben differences
2«&6 significantly’ sccording to the

ind of test material used, uillunrmd '

in the second graph.

As 8 further step in this investiga-
tion, separate item analyses were com-
pleted for the eight subgroups on ten
items from each tes ssction, in an
attempt to discover whether the lower
scores of the rural group resudted from
generaily pourer performance on the
items within & given test section or

. from failure on particular items. Lahall

nmnhlimotonponhdeuion
nur findings, but an analyss of vari-
ance showed that the item dificulty
diff ‘rences between the grohpa vatfed
significantly from one itsm to another.
That s, the order of item dificulty
was not the same for boys from amall
communities as for boys from large
cities. In the case of the verbal section
of the test the variance of item -diffi-
culties by community sizes was con-
wderably larger than would have been
required for mgnificance at the 1%
level of confidence, and for the other
three sections was significant at hetter
than the §% level of confidepce.
Similarly, the differences in perform-
ance of geographically distinct groups
varied significantly from item to item.

The fact that the differences be-
tween groupa depend on the individual
test questions vonsidered, rather than

»

L
merely on the. type of test material,
is of, crucisl importance for the argu-
ment as to the cause of the differences.
For if the differences wers common
mnﬂmolomtypewomhcm
we might argue that the different
groups had inherited different patterns
of abilities and that these patterns re-
flected themselves directly in the test
sectio) scores. But oné would scarcely
er¢us for differential inheritance of
wollity to solve individual questions
within such a ‘ factor as

verbal, where the dependence of rural-

urban differences on the ,
test question asked was most ly
indicated. The conclusion must be
that, whether or not there were in-
herited mental differences between our
grups from large and small com-
munities, and from state to state, en-
vironmeatal differences must ‘have
caused certain of the differences in test
performance: specifically, the inter-
group differences in order -of iem
difficulty within a single test section.
I one grants that some test ques-
tions are relatively harder than others
for people in a cultural group,
the next question is: what shall we do
about it? Should we build vasts that
minimise the intercultural Aifference
in scores, of that maximize Aat differ-
ence, or shall we¢ trust to chance to
bring us out somewhere in the middle?
It s my contention that on|a pre-
dictive test any score difference be-
tween groups wh.ie baclfrounds - f-
fer should be judged not good or bad,
not right or wrong, but useful or not
useful, valid or invalid for the pre-
diction of fiture behavior. We must
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TESTING PROBLEMS :

’
specify the criterion we wish to pre-
dict, and then jumfy\lhtergroup équal-
ity or inequality of test scores on the
basis of its effect on prediction.
Relatively little. attention has been
given to the question of the effect on
prediction of score differences between
¢ultural groupé. The results of a few

! inmdgm‘om are Available, and they

shpw in gene that the rather hap-

hazard mixing of items favorable to"

varidus subcultures has so far resulted
in tests that differentiate usefully
among cultural groups, if one's pur-

. pose is to predict the criteria used in

these studies. ,

In a study shortly to be publuhed
by Frederiksen und Schrader's com-
parison was made between predicted
achievement and actual achievement
of veteran ar * non-veteran Students in
their first year of college. In four
institutions a’ prediction of thc
man grades was made from scores on
an aptitude test, using the ACE Pgy-
chological Examination in three in-
stances and the Colle;e Board Scho-
lastic Aptitude Test in ‘the fourth.
Within each group, veteran and nor-
veteran, a division was then made on
the basis of background variables, for
the purpose of discovering whether or
not they were amaociated with a tend-
ency to accomplish more in college
than the testscores predicted, Tf the ap-

_titude tests were as<igning improperly

low scores to students of lower socio-
eénnomic status one would expect such
students to over-achieve (in relation to
predictive test score) on the criterion
variable, whatever it might be. Such
was not the case in the four institutions

L~ ]

studigd. Background data were avail-

'able on income of family head, formal

education of father, and size of coin-
muiity. No clear trends emerged to
show that the student’s position relative
to.thess variables was related to his
tendéncy to over-achieve, whether vet-
eran or non-veteran students were
considered. '

In the study of the College Qualify-
ing Test whose results I have reported
no criterion data were obtained. Such
data were, however, gathered in an
unpublished study by Conrad and Rob-
bins, who used the same qualifying test
to predict achievement aftér two se-

mesters of the V-1 program. They -

then att¢mpted to account for the

errors in prediction on the basis of

educational handicap in high school
using as the measure of educational

bandicap the average teacher’s salary

in the school system from which the
individual came. The hypothesis tested
was that teacher's salary should cor-
relate negatvely with over-achieve-

ment: the lower the salary, the greater’

the excess of achievement over pre-
diction. Qut of seventeen colleges
nudidd, negative carrelations were
found in six, a zero correlation in one,
and positive correlations in ten, show-
ing that whatever educational handi-
cap was reflected in the aptitude scores

wasreflected to at least as great degree

in first year college achievement.
These findings suggest that int7r-
group differences on scholastic aptitiide
tests, when the grouping is based on
factory usually asociated with cultural
or educational handicap, are valid for

[33]
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the prediction of college freshman
grades. Admistedly this is a limited

" criterion, hut the nature of validation
. deinands that we investigate our cri-

teria one by one. Co -
The findings based on freshm

grades were corroborated in a further

8-cullege study reported by Conrad

‘and Robbins at the 1947 meeting of
the American Educational Research
- Amaociation. In that study the' authors

found that errors in predicton of
Sfth-tcrm college work from aptitude
test scores were not related either to
average teacher’s salary or to size of
community from which the student
came: that is, whatever handicap tite
factors of teacher's falary or commy-
nity size may reflect manifested itself
a3 strongly in achievepient through
the fifth college term as it did in the
aptitude scorés obtained before en-
trance to cullege.

I wigh I could report findings of

similar studies aimed at longer-range .

critez’a of greater social significance.
Unfortunately, however, I khow of no
existing data- that will help us answer
the question of the validity, for such

criteria, of the intergroup differences
‘under consideration. | ,

To summarize, the study of inter-
group differences on: the Army-Navy
College Qualifying/ Test, reported
earlier in this r, llysrates the
magnitude of the score differences
obtained when one hdministers a typi-
cal scholastic aptityde test to groups
of high-school graduates in various
geographical regions amd fram com-
munities o}\diﬂerert sizes. The analy-
sis of differendes; on individual test
questions floints td the casual influence
of cultural diﬂ'efcncu in producing
score differences. Other investigations
have uncovered evidence that such
score differences; have some predictive
utllity: Ve, that/ when college _grades
through the fifth term are accepted as
a criterion, the test scores reflect accu-
rately the perfarmance of the varjgms
subgroups. Wihat.we need in order to
provide a more generally useful an-
swer to the queLu'mof predictive utility
are studies in’ which test scores are
used to forecagt loag-term life success.
Only studies of this kind can tell us
how great should be the intergroup
differences on predictive tests.

!
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. o ‘ PARTICIPANTS

Owccar K. Bunos, ANNE Awastast, WiLLIAM StEPHENsON, HaRoLp
Gurrxsaw, Exvtsr Hacoanro, Huon M, Davion, WiLLiam W. Turn-

| BULL, Douom E. Scatns.

Cramman Bunos: First I will give
the members of the panel an op-
portunity to raiss any questions they
have with the other members of the
panel.

Dx. Awasrast: T actually agree

with what has been said by ‘most of

' the speakers. I would like to make

three points in this connection: First
of all,-T think that studies of cultural
differences in test performance are
extremely important. The sort of
study that Dr. Turnbull has just re-
ported and that Drs. Haggard, Davis,
and Havighurst have done on how

. cultural groups differ in test perform-

ance, is very important in helping us
to understand what the existing differ-
2nces are and to what extent cultural
background affects performance.

I think, too, th:at studies of cultural
similarities by such tests as Dr. Ste-
phenson mentioned, studies that are
using tests which are culturally neutral
or culturslly randomized and which
enable us to focus onr attention, there-
fore, on what these cultures have in
common, are also important,

I believe, however, that such studies

" are quite apart from the problem of

constructing tests. When we construct
tests, I would agree thoroughly with

Dr. Turnbull that the criterion is the

only thing we can go by: As for the
use of tests for purposes other thsn
prediction, I sll say that we must
provide an operational definition of
what we are testing. And unles we
have sn operational definition in terms
of a criterion, I do not know what it
weald be, :

Da. STRPHEN0ON: | always like the
chance tonynnemword i I may
say just one.

I should hate to think that I leave
you with the impression that technical
matters ars of no consequence. Clearly,
if you are making tests for practical
purposes, thess are important. I would
merely like to-support Dr. Turnbull
to that extent. I found results similar
to those described by Turnbul for the
Britsh Army and Air Force, When
I took V and G and K tests, the G
tet did not differentiatr men and

. women, for instance, in the armed

forces, on some eighty thousand sam-
ples, but the V test certainly did so.

[3s)
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The K test was s badly done by
women that it was almost unbelievable.

I therefore know that thes facts -
are there to look for, but I should still
be wondering whether I shouldn’t plan
it out in some way, you see; why
should I be looking for just Vand R .
Qnd S and M? There should be some
main. dimensions involved, and it is
there that I think a litde theory rather
than a mere uramble would, pcrhapt,
help.

. Othérwise, I bave nodnn' but ad-
miration, as [ said, for the elegance,
and o forth, for which all the techni-
cal matters of test construction are ac-

, counzed, I still have my problem that
" theve are some very big imues, like the

one of the Greek culturs and the

Golden Era; they are a phenomenon

that has' happened, and it would be
%0 nice if we could find something
that would alter things now so that

. we might have another sort of éra;

that would ‘seem like a completely
fantastic dream, though, I know.
CHairman Bunos: The meeting i
open to questions from the floor.
Dz, Gurrigsgx: Mr. Chairman, I
was interested in the emphasis on

-validity from the speakers, and I want

to ask Dr. Haggard a question. I
thought I detected one sentence in his
talk that dealt with the question of -
validit;. To what extent have your
studies dealt with not only the Vllldlty
of vour test for different socio-eco-

- nomic groups, but also' the validity of

the older tests which you are criti-

. cizing! And how do these validities

of the two types of test compare for

different ¢conomic groups, for pre-

ductmg various criteria? Could you

give a summary of such E£ndings,

please! ~

Dr. Hacoaro: Yu, Im the data

that will .enable 1ae to znswer your.
question are just coming in, and are

being analyzed at. pressnt, so my re

merks must be somewhat general. .

As one measure of validity for each -
social class group, we used a reading
schievement, test, since it was the one
test given by the school system to all
the children in the stidy, Our indi-
vidual intelligence test predicted peér-
formance on reading achievement as
well as,-or dightly better than, the
Kuhlman-Anderion and the Priraary
Mental Abilities tests for each social
class group. |

The use of such criteria for deter-
mining n.lidity, however, has rot
been our main interest. Rather, we had
in mind #n approach which may appear
a little naive—namely, rehance on
face validity. In other words, we
selected items which met the criterion,
‘“This test item should be pasmed by
a smart boy and failed by a stupid boy,
regardless of his socio-economic sta-
tus.” The decision for the inclusion or
exclusion of an item was made by a
group of qualified experts in such fields
as education, psychology, and anthro-
pology.

It, for each social class gfoup, our
tests can predict school achievement as
well as present intelligence tests, it
may be sid that we don’t need to

‘worry. But in sying this, I mean to

place worry in quctation marks, be-

cause we don’t believe that such a -

measure is 8 very meaningful criterion

{361
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of nbdnty although it is about all we
have if we muse rely on such objective
dats. We don’t like it becauss the
usual criterion measure is heavily biased
in favor of middle-clas children. In
swite of this, we fourd correlations

around .50 between our tests and

the measure of school achievement-—

which was about the same as that for

themmdmmthourmbjem

. A correlation of this size, however,

leaves .enough variance, unsccounted

for so that, even though our tests do
not correlate with socio-¢conomic sta-

tus,-they may still correlate 23 highly

' as sandard tests with some such

‘“valid” criterion. We believe that
since social class bias is minimized in

our tests, they actually provide a-more -

nearly valid meanite of inteHectual
ability,

CHAIRMAN Bunoa Are there any
other questions!

Dx. Davmon: 1 should like to ad-
dress these remarks to Dr. Turnbull.
I think his graph is very interesting,
but I wonder if it does not show that
New.York and California are strong
school sysems rather than the ex-
itence of a city-rural difference. Also,
there is this poesibility, that in New
York you have proportionately more
centralizsed school districts, so that you
really do not have a typical rural
school situation. Furthermore, the cuf-

. riculum is clear in New York and

Californis, maybe more 50 than in the
other states, although I believe the
southern states are picking up now in
the matter of what they teach in the
wchools. However, these data have
gone back into the past, because these

- we are immediately interested. I know

people have grown since public schoo'
days and there may be a change in the
coming youth.  °

There was a recent study done in
Kentucky, in Caldwell County, I be-
lieve, and their picture looked some-
thing like this graph of the Alabama
and Georgia group you have here.

Maybe youuncallitammfrof.

culture, buet~I think perhaps it is a
matter of education more than culture.

Dr. Tummauee: I would have no
quarrel with that. I think I feel there
nnobuumthcdat‘foruepuuung
education from other cultural aspects.

;There is one additions]l variable that

may be causing the differences found in’
these graphs; that is, the brighter stu-
dents from the rural areasin Alabama’.
and Georgis may not, for some reason,
have volunteered to take the college
qualifying t_5t. Differential uhcmn
probably was operative. thther or
not it was in that direction, I am ot
prepared to say. But I should not like
to leave the impression that these re-
snlts are thought of as representing the
educational sysems of the four re-

gions, since that distinction is blurred

by the self-selection that took place
before the tests were given. -
Da. Scarzs: May I say a word with
respect to Dr. Anastasi’s emphasis on
the correlation with the criterion as
a messure of yalidity. I cannot go a9
far a3 she does on that point. We must
recognize that the criterion itself has
some “bugs” in it; that the criterion
is just as difficult to define and some-
times more 50 than the trait in whick

(37}
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- it is a very simple, neat, and, in the

abseract, a logical thing to say that we
will set up tests which correlate well
with a critetion, but usually this cri-
terion is nog the well defined thing we

. The research process operates in
both directions, not just one. The tests
we set yp frequently serve in helping
to redefine the criterion by throwing

light on its complex structure. They .

may prove also to have various forms
of utility of their own and receive
justification in part for this reason.
In the case of intelligence, we are not
trying to obtain und define a trait rolely
to predict any une particular: thing;
we are trying to define, and pduﬂy
refine our concept of, a trait because
we are interested in a workable conceps
of intelligence itself. In the procem of
thus establishing s useful trait, we de-
sire to know its many characteristics

such as correlation with various things.

Some of these things may be regarded
‘more or les as criteria. But the trait

, bring measured has rights of its own,
and correlations with various criteria, -
while furnishing indexes of certain

‘utiliies, do not constitute the sole
-measure of the essential nature of the

trait being measured.

© CHAIRMAN Bunros: Do’ you with to |
. reply to that, Dr, Anuus?
assume it is when we glibly refer toit.

Dr. Amrrm Yes, just briefly. 1
would Jike. to say that I fully agreé
that the criterion has “bugs” init, and I
wanted to emphasize just that. When
the criterion has “bugs” and we vali-
date a test against that criterion, then

Atheteuﬁudwu“buy."mo,tndm -
mult not forget that-the test has them,

If we call it an intelligence test, that
label will nog eliminate the “bugs.” If
we define intclligenoc and then forget
that“definition in"the process of con-

“tructing the test or .validating it,"

we have not thereby eliminated the
“bugs,” That is just why I want to
focus attention upon the criterion.

Da. Scarzs: ,To accomplish this
end we must give attention to the
“bugs” in the criterion as well as those -
in the trait. We cannot properly place
our emphasis solely on either one or the
other, -

Dr. Anastast: I do not know wlm A
a “trait” means in such a case.

f
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ALTHOUGH the title of this morning’s

~ panel discusion is “The Uses and

Limitatigns of Factor Analysis in Py-
chologi?:' Research,” I think I should

make it clear at the beginning that I *

am going to talk about only a limited”
portigh of this topic. My concern will
be primarily’ with the production of
useful test barteries and the contribue

tion that is made to them by factor ple.from which t e duta were obtained, -

analysis. However, I ‘should like to
mention beiefly some general notions
about factor analysis,which seem to be
percnent to this particular anolication.
To many people one of . great
appeals of factor analysis s its sppar-
ently solid foundation in mathematical
theory. To a ceitain extent this is a
valid belief. The problem of factor
analysis is, from a geometric viewpoint, _
the problem of finding the minimuin
number of reference axes needed to de-

‘scribe a distribution of scores. Whereas

the original references are the tests,”
the new references are the factors, and
there are to be fewer factors than
tests. This-problem is clearly mathe-
matical in nature, and to seek jts solu-
tion is consistent with ihe scientific
principle of parsimony. How.. ver, once
the reference axes have been deter-
mined, the process ceases to be mathe-
matical. The identification or naming
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‘of factors and the use of the factors or

the results of factorial analyeis in,
practical peychological - work i no
longer a mathematical problem. From
here on ‘we are concerned with such
questions as the extent to which the To-
sulting factors have been influenced
bytheoomquﬁnnofthowmty
of tests, the c. - .\cteristics of the sam-

the applicability of the results to-other
groups, the violations of :

and mathematical theories.in convert-
ing the results to ptactical and feasible
testing procedures, "and * finally the.

.

‘rather simple question: Now that we

have factorial results, what are we
goiisg to do with them? s
Coming to the actual process of the.
construction of a battery of tests by
means of factorial analysis, t:~ steps are
something like this: Since no factors can
eventually be obained which are not
included among the variab'es ipitially
studied, factorial analyss ordinarily
hegimwithlhr'gqumberofm It
i desirable that these teses nt
thie largeat posdble variety of abl
and furthermore, that each test be a
reasonably pure one. “Purity,” in this

sconnection, refers to homogeneity of

content and process. Inasmuch as rela-
tively few pure tems have been in
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gencral use, the factor analyst often
finds it-desirable, if not necesmary, to

canstruct new -tests for this purpose.
As we all know, test construction is a
time~consuming and expensive process,
patticularly when one utilizes conven-
tional methods of item analyss to
tconstruct & power test in which the
items have hiqh correlation with total
Svore and” are arranged in order of
difficulty, Furthermore, power tests
usually .consume extended periods of
-tirze, and in a situation where as many

23 60 tests are to be administered to

each. subject, .the total time required
can reach prohibitive lengths. Conse-
quently, we find the saajor porton of
original test batteries in these wituations
_consisting of highiy speeded tests of
relatively simple functions in which
the score depends largely on the gum-

ber of attempts made per unit of

time,
Aiter the matrix of comhnon co-
efficients has been obtained, the initial

+factor loadings are computed and,
- according to

sonté factor analysts, the
axcs should be rotated so that the num-
ber of zero leadings is maximized so0
that the factors shall make sense. Al-

though the initial factors by definition

have no correlation with each other,
the rotated axes often are not entirely
mdcpcndcnt. in: other words, there
is some sacrifice of independence for
the sake of improved factor identifica-
tion. If practical use is to be made of
the factorial results, it is necesary that
the test battery be abhreviated to man-
ageable lengths. “This usually means
nat over three v four hours of testing
time, and the premure from teachers

[42]
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and school guidance personnel makes
even shorter times more advantageous.
Thnmuuthntheongnnlm
of 60 tests must be reduced to a'much
smaller number, say twelve or Sfteen
as & maximym. This involves selecting
those tests which, either singly or in
combination, will yield the best esti-
mate of each factor, If we have as
many as six,factors, this means that

- no more than two or three tests can ve
. used to identify each, unless & particu-

lar test is weighted separately for dif-
ferent factors. Since the correlation of

tests with the firs factors
extracted tends to be high, reasonably
good idéntification of two-or three
faciors will ordinarily result, but some

‘factors often have rather low loadings .

in any test with subsequent poor esti- -
mation from any combination of,
small nugber of tests. Although
factofs are correlated only to a small
extent; the individual sests are usually
much more highly correlated, and
sore combinatins from these tests

_equally’so. This leads to the situation

d by Crawford and Burnham*
among others in ‘which the average
correlation of Thurstone’s PMA bat-
tery is reported as .36, whereas the.
Yale battery, not constructed on a
factorial basis, yields an average inter-
correlation of only .41. This would
appear, to be 2 very small gain in
indepcndence of score for the fac-
torially constituted battery.

A far more important defect, which
is not due to the factorial prucess per
se, & the substitution of “'factorial”
validity for real or practical validity.
So far/as I know, the authors and
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_publishers of .‘hctorinlly constructed
- test batteries have been satisfied t,rev

port factorial validity and to imply that.
these are adequate substitutes for what
they somewhat con dingly refer

to as “‘practical validity.”® From the

standpoint of usefulness to the counsé-
lor, factorial validity is a whelly in-
adequate substitute. The counsslor is
faecd with the necessity for making 2
series of differential predictions in
order to estimate the degree of success’
and satisfaction ‘which his aliens may
.expect in each of the several courses
of action that are feasible for him to
undertake. In order to make such
decisions, the counselor needs to know
the' extent to which his test scores are

important to success in certain school -

courses and jobs.' While the persors
who have comstructed factorial bat-
teries have not been unaware of this
need and have lisid eccupations with
which, in their judgment, the various
factorial scores may be expected to

_have positive relationships, it is my be-

lief that this is the flimaiest sort .. con-
jecture, inasmuch 23 no experimental
data are brought forth in support of
these contentions. If it is ressonable to
expect that the authors and publishers
of non-factorial test batteries’ should
produce evidence of ‘validity against
realistic criteria, it appears also reason-

_ able to require evidence of the acttial

validity of the factor scores resulting
from factorially constructed batteries.
This is particularly true in the case of
less well defined factors since often
these do not coincide even ‘approxi-
mately with any traits for which some
evidence of validity has previously been

obtained. For example, what inter-
pretation cah one give 1o a acto-ial
score on the basis of such a definition
as this: BN

““This second factor seems, then, to
reprasent & difference between spatial
sbility, perhaps combined with some np-

merical sbility and a certain amount of

tnanual dexterity, and verbal ability, with
r-ibly some mamory involved. As »
urthe? speculation we mpgest that it
might be linked with some physiological
or temperameat factor which gave mental
ativities 8 singlensm of direction and
resistance to change very similsr to the
inertia of s moving body.”*

This statement was made in reference -
to &n unrotated factor, but equally .

vague statements, in perhaps fewer
words, have occasionally been made
with regard to rotated factors.

This brings us to the problem. of
what can be done to make factorial
analysis more weful in terms of test
battery constr--<on. ‘The firse and
most obvious step would: be to under:
take & series of realistic validational
studies to determine . the extent to
which each of the factor scores is pre-.
dictive of success in various schol i

-coures and occupational categories. It
‘may well be that singly and in combi-

nation factorial scores have definite
advantages over the acores from a good
battery of tests constructed according
to more traditional principles, I very
much doubt that this will be the case,
tut T am willing to admit the possi-
bility. A much more realistic applica-
tion of factorial analysis would include:
& numbar of criterion scores among
the variables initially studied. If these
criteria could represent a realistic sam-
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pling of several quite different scho- -

lastic or occupational sactivities, the

“resulting knowledge could have very

extensive significange for measuretent
and perhaps for educational philosophy.
It i probable that educational ‘situa-
tions ordinarily do not offer the op-
portunity for obtaining criteria of thes
sort for any adequate number .of indi-

viduals. It might, holvever, be possible .

10 set up an experimental school in
which several quite different types of
training could be offered within the
span of one academic year to a large

number of students. Objective and

comprehenave proficiency tests would
be required’ for each type of tmmﬁg

" so that reliable and meaningful cni-

terion scores could be obtained. A
factor analysis of fests and criteria for
these students would then result in
tactors which would have meaning in
specific situations, It might be found
that some factor scorew are suitable for
predicting a Jarge number of criteria

- or it may be found that criteriz which

are apparenty very much alike require
different factors for adequate predic-
tion. Whether we use conventionally-
made tests or factor scores or projec-

tive methods, we must still establsh

validity as the power to predict for
wecific groups and for specific cri-
seria. This type of experiment mig

ultimately result in the extraction o

(ac‘on which umpl:ly the comuzlor'
task and effect considerable econom

in testing time. ‘On the other hand; it
might indicate there.is no great value
in fattor scores. But untll we try the
expeniment, we won't know the.an-
swer. Jo view of the fact that great .’
sums of money are being spent on-
cducunoml experiments, the cost of
such.an undertaking would not seem
o be prohibitive.

Lacking the types of ulndmoml
evidence that have been briefly sg-
gened in the preseding pangnplu, it
is my belief that factorial ‘analysis
has not demonstrated any unique val-
ues in terms of test ba.tcry construc-
tion, although it has given us some use-
ful clues to mental organization’ and
has, perhaps, provided some reinforce-
munt of the notion"long ago strewed
by Kelley, -Hlll and others that, if
several tests afe to be used in combi-
nation, low intercotrelations are de- -
sirable.
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. - Factor analyus has bec much critis
. . L !
' . aized by orthodox sta isas well as

by idiopathically-minded plychologists,
although for different and frequemtly
opposité reasons. These criticisms often
| stem from inagequate understanding— ,
S ) msdcqunte undemmdmg of the ‘as-
. . . sumptions’ involved and *the statistical
' methods used on the part of the Hdio--
paths,” and inadequite understandi ipg
of the purposes underlymg it use on
X the part of the sttisticians. As always,
‘ the uses and limitations of a mathe
matical mct hod of amlyvs depend on’
_the purposes which, it is designed to
serve. 'In the case of factor nnnlysu.,
there ppear to be two main purposes:
1) 1o dixover wxonomic principles
in 2 field in which si-little is known
that no reasonable hypotheses can be
st up and tested, and 2) to test de-
ductions made from taxonomic hy-
putheses in a field studied sufficiently.
to allow the setting up of promising
thearies, In both cases, it will'he seen,
the problem is one of taxonomy or
clawification§ factors are conceived as
principles of classificason which allow
~ us to order our field of study in a way
detersnined by ¢he properties of the
meterisl with w - b .« are dealing,
rather than in terrn, i sulijectivé pref-
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crence,’ mmxmn, or on the bass of
cognon sense.

It will be clear that factpr analyiu
is dnﬁercnunted om all the orthodox

proccddtewi mmncs—dmrmmamﬁ .

of siggificance of differénces, analysis
of. '_v?l;ance and covariance, discrimi-
nant function analysis,
ysis, and g0 _forth—by the{ fact that
-where all the orthodox proc s tes{

sequential anal-

the null-hypothesis asglegards’ differ-

ences between ‘vertain -groups whxh

e known '« prioni, or m,AlM' of *
“previous -experimental mve&gmon.

factor analyss attempes tojasiswer the . .

'muck more fundsmental “uestion:

+

“What are the pnnnples ot clpssifica- *

tion which obsain in’ this’ particular

field, and accordipg to which expen-

mental
the determination of significant differ-
ences?”

This differentiatwn hnhp up wit
the fundamental problefi in mental

q'mﬁp: ought o be selected for

testing, namely that of vabdity.. Weé «

must distinguish ety cléarly between
two types of valdity, which we may
tentatively call lomr-otd&ﬂabdn)

»nd higher-order walidity. The upal

ttxtbmk definition of validity »s
“agreement with a crizerion™ refers to

lower-order validity, and is emenually -

an engincering concept. I we select
% “a
*
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a smple crite-ion, such s number of.

bulrs solderes per hour, or number

"ol swcidents per mionth, we can easly

determine the “validity” of a given
test by correlaung it with the criterion.
But whie such 2 determination may
have » certain amount of pucoul
usclulness in human eaginecring, its
wientific value is slmost preciaely nil.

‘The dtﬁcu.ty of this conception of
“validity” is brought out clearly when
we apply it to truly poychobgnl con-
cepts mhu“mulhgem, or “extra~
verson,” or “suggestiblity.” Here vre
haxe either ommnnnll o a
n. dupl city of critersa which do rot
corsrlate very'highly with'each other.
We must therefore look for a crit2rion
to decide which of the many criteria
to use, & procedure which gives rise to
an infinte regress of looking for cri-
reria to decide which of several criterin
10 use in decidin:g which is the cofrect
¢ritenvon, and so forth,

Once this situation » iees in which

* no clear-cut external criterion is avail-

able—and this is the case in connection
with every genuinely pepchological
concept | know of~—s ‘must have re-
course W 2ome- form of higher-order
concept of validity. Such a concept can
only denvestrom the adoption of the
i.ieenal-cansstency approach; in other

words, as in every other sie.xce, the
. wolsted facr scquires meaning only

in relation 1o other factx, and inter-
pretats-~, measurement, and cor ~eptu-
aliration hecome pumible by coordina

ing the mniated {acts in a symein capa-
tle of {unctonal developrr ent through
the wee of the hypothen o-deduciive
method {1}, Tt m not claimed that

(acior, analysis s the only possible
vanant ot this intesnal-consistency ap-

"prosch; ft is merely claimed that at the

present stage of developmennt of mental
testing procedures, no other method
# available which will answer the tax-~
mmcuumymw&h
arise. Nor is it claimed that factor anal-
ysis s perfect in its present form;
all of us who have used it on any large -
scale will agree that there are many
aspects of it which- require improve-
ment or even drastic overhauling. But
for the type of problem I' have out-
lined, there simply does not sppear to
beannlhrmn,dthwghﬂmdm'”
" not mean that we should not go on
looking for one which is free of the
dmiud&ﬁadﬁnmdhgdubc-
torisl approsch.

Two brief examples will illustrate
the use of factoral methods in relation
to the two main purposss 1 mentioned
st the beginning. The first related to
the discovery of taxonomic principles
‘in & field in which so lixtle is known -
that no reasonable hypoth-ss can be
set up and tested. In our early work
on hcmdmmhn‘mnem!-
enmmmﬂmmmdﬁ-
cover ‘the resons underlying prefer-
ences for different types of poetry (2).
The literature threw no light on this |
problem, and consequently a factor-
analyric design was set up. Some thirty
posms, esch relatively short, were
ranked in order of preference by wur
subjects; thes ran’ (s were corfe.
lated and factor analysed. Two fac-
tors emergqed, with ut rotation, whi.h
could be interpreted very clearly on
the basis of the poerys most liked and

r4s)
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most diliked by the ‘;ubjecu Iuvin&
high positive or negative saturation
respectively on these factors. The first

facmr divided those who like a simple

rhyming scheme (abab), a regular,
evenly accentuated rhythm, and a
clearly defined ending to each line
from those who like complex rhyming
schemes, irregular, uneven rhytha.s,
#nd lines that continue from one 1o t'se
other without clear breaxs. I do not
want to waste time by discussing the
second factor also; one factor will
illustrate my poiny suficiently. Starting
from a pomtion in which we have no
gmdmgpnnqﬂunbhuwmuhould
classify our matetial, we emerge with
2 clear-cut hypothesis determined es-
ventially by the internal organization
of the preference judgments, This hy-

pothesis allows of disproof and of func-

tional development; we have tested
it by predicting preference for peems
not contained in our original sample,
and. we have developed it functionally
by showing that umiar principles of
organization obtain in preferences for
pictures, jokes, statues, and other aes-
thetic objects, and by showing that
this simplicity-complexity factor is cor~
r#.ated with temperament {3). Many

other enmplﬂ‘could be given, but I

think this one i suffice nt to Mustrate
our point that factor analysis may give
rise to classificatory hypotheses.

As an example © illu rate our
second claim, namely that fa: tor anal-
ysis can be used to test a clamficatory
hypothesis, I' may perhaps quate our
studies in suggestibility (4). The hy-
pothesis was WT)up that eight well
known tests of suggestibility measured

one and the same underlying variable, .
which might be identified with this
concept of “suggestibility.” Int cor-
relations were run between the eight
! tests, and & facror analysi performed,
| The analysis showed ths: two tactors
were needed to account for ‘the ob-
served correlations within the limits -
of the sampling error, and that the
tests were grouped in the two~dimen-
sional space of this two-factor pattern
in such a way that four tests—the body,
_sway tsst originated by Hull, the
Chevreul Pendulum test, and two arm
levitation m—commud one gronp
while tests of the Binet type—pro-
gressive lines, progressive weights, etc.
—~<onstituted the other group. These
two groups were catirely unéorrelated,
the angle of separsticn betwaen the
centroids passing through them being
almost exactly 9o°. The original hy-
pothesis is cunclusively disproved and

' the hypothesis suggested that we are

dealing with two separate types of.
suggestibility which we called “pri-
mary” and “secondary,” or “idew- -
motor” and “‘sensory” suggestibility,
When this new hypothesis was tested,
by using different populations, and
additional tests, such as a measure for
Thypnotizability and a variety of tests
of the sensory kind, the deductions
made were confirmed in each instance *
(5). Here chen we have an example
of how factor analysis can be used to -
disprove a hypothess, namely that of
a general factor of suggestibility, how
it can suggest instead anothe. hypoth-
ess, and how it can be used o tes
this new h: othesis.

{47]
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A third possible use of factor anal-
yois may lie in a field in which it has
not hitherto been used to any signifi-
cant extent, namely that of the de-

~ wription of social groups. It is cus

tomary to describe individuals and

groups in terms of scores on peycho-

metric tests{ thus a group of demo-

.. crats may be more “radical” than a

group of republicans in terms of some
measure of radicalism-conservatiom.
However, it is possible that differences
between groups may be apparent more
in the organization of component atti-
tudes than in over-all scores.. Two
groups may not differ with respect to
“radicalism” -as measured, but they
may show differences with regard .to
the pattern of intercorrelations be-
tween the component attitudes. Factor
snulysie appears to be the preferred
method for disclosing and quantilying
such differences in organizatinn, and
it has been used in this way in our
studies into the organization of social
attitudes as determijned by political
pasty, by age, sex, efucation, and by
nationality.

If these are the uses of fictor unaly-
ws, wh.t are its limitations? One
seriour limitation lies in the 'sck of
statisticel criteria of significance for
factor loadingy, for variances, and for
residuals. While we have approxima-
tions, and at least one method, namely
that of Lawley, which permits of the

- application of such criteria, neverthe-
‘lem the absence of practicable and ac-

curate methods or estimating sig-
nificance ® a set0us business. Another
limitation s implied in the outline of

the use of factor analysis giv-n alove—
the evidence given by factorial methods
 often suggestive rather than defin-
“itive, permissive rather than con-
clusive, Hewever, fzctor analysis shares
this limitavon with almost all ather
wientific research methods. .
While theqe limitations are admiteed,
others, also often suggested by critics,
are not. T'he fact that factor analysts
do not a\ways agree, for insance, is
no mose a criticiem of factor snalyss,
and does not set up any mone necowary
limitstions, than does the fact that the
respective schools started by Woeier-
wrass and Kronecker in mathematics
hold diametrically opposed views on
the nature of such a fundamental con-
cept as aumbers, limit the usefuiness
of mathematics. The fact tuat factor
,nnlgin makes certain asumptions re-
garding linearity and the additive na-
ture of its variables dees not constitute
a necesary limitatio . as these a-
sumptions can be tested, and as meth-
ods of factor analysis not ndent
on them can be ciivisaged. fact
that factorial agalyses often give re-
sults which ggff plainly absurd consti-
tutes a limitation of tactorial analysis
only in the sense that this statistical
method does not guarantee success,
when inappropriately used and inex- .
pertly handled, any more than does
calculus or any other mathematical
technique, Fact: r analysia requires just
a3 insightful statement of the problem,
just as careful design of the experi-
ment, and just as skillful interpretation .
pevchologically of the results, ss does
any other technue; if used in any

(48]
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other way it will prove misleading and
unhélpful. Its, limitations, insofar as
they are not merely of a temporary
technical nature, are defined by i
purposes—while useful and indeed es~
sential for certain purposss, it throws .

no light on other types of problems,

“and does nct attempt to displace ocher

methods more adequate for their solu-
tion. In other words, like all scientific
methods, its usefulness is not universal,
but circumscribed, snd only the ma-
turt judgment of the expert can de-
cide whether in a given situation it is
likely to give him the answer he wants.

Y
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Uses and Limitations of Factor Analysis
in Psychological Research

......................................................................................................

......................................................................................................................

It seEMs to me that scientific investi-  for which the prices of each &of the
gations in'any discipline must be con- stocks are given, Or the enti might

cerned primarily with the .varisble. be various geographical regions and

which are thought to be fundamental the attributes might be varisbles such
to the science or discipline. If there is as wind velocity and direction, rels-
general agreement on what the funda-  tive humidity, barometric pressure, and
mental variables of the science are, other atmospheric varia ‘
then it is difficult to ses how factor  Factor analysis assumes that there
analysis of any sort could be of value. exists a relatively small number of
However, if the investigators within' attributes on the basis of which the
» discipline cannot generally agree on  entities may be differentiated from one
wnat these varisbles are, then I believe another about as adoquately as on the
factor analysis can play a useful role ‘basis of the large number of experi~
in providing an objective basis for ental attributes. Factor analysis as-
agreement. Certainly in paychology sumes that the numerical values of the
there s a marked lack of agreement experiential attributes can be‘expressed
with reference to those vatiables im- . as functions of the primary variables.
portant for describing, predicting, and The traditional ind current methods
controlling human behavior, of analysis have assumed these func-

But in what seise may we regard tions to be linear but these asumptions
any set of va: iables as basic for the are not necessa: p except for practical
xience? In genersl, the factor prod- convenience, : :
em arises whenerer in a given disci~  Essentially, then, the purpose of fac-
pline there exists, first, a large num- tor analysis is to simplify in & very spe-
ber of entities belonging to & specified cific manner our description of observ-
class, and second, a large number of able phenomena. This simplification is
experientially distinct attributes on the  achieved by reducing the numler of

=Y

;basis of which the entities are differ- attributes we require to differentiate

entiated from one another. In particu- ' one entity from another. Presumably,
lar, the entities may be people and we may regard the primary attributes
the attributes may be tests, Ayain, the as a subgroup of the larger group of
entities may be corporate ttocks and  experiential attributes, if we include
the attributes may be successive days  not only those which have already been

{50]
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numerically evaluated, but alwo thoss
witich might concsivably be so evalu-
ated in the future. It can be demon-
strated, however, that if one relatively
suall group of attributes exists such
that all the others may bs expremsed
as functions of this group, then there
will also exist an infinise number of

" such groups, even though they may

not all be experintentally independent.

"The quastion thersfore;arisss as to
which of the many posible small
groups of attributes one should select 28
a basia for estimating the large number’
of experiential attributes. Again, we
shall adopt the criterion of simplicity
of description and define it in numeri~
cal terms. Let us assume that we have
approximawly 30 attributes in esch
subgroup, and that all of the 30 are
needed to estimats all of, say, 10,000
experiential attributes, within the im-
its of accuracy we impose upon our«
selves. Asime, however, that for one
of thess groups of 30 we need an
average of only 15 of the attributes
to predict with scceptable accuracy
esch of the experiendal variables. For
another group we need an average of
20 of the primary variables to estimate
each of the 10,000 experiential vari-
ables. We find, however, finslly that
for a particular group of fundamental

varisbies we need only an average of

7 of the 30 to estimate each of the
10,000 experiential varisbles. For no
ather group is the average number so
low 'as 7. From the point of view of
simplicity of description, therefore, we
take the group which requires an aver-
ape of 7 and designate it as the group
of basic or primary attributes, '

(51}
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_ Presumably, if we had all of the

entities within a system messured with
respect t0 all of the experiential attri-
butss, the principal axis method would
ensble us to- determine the minimal
numbar of attributes required to esti-
mate all of the other experiantial attri-
butss. The method, however, would
not tell us which of thess might be °
most sppropriately segregated into this
minimal subgroup.

* And this is whers the sscond cri-
terion is nesded. Many of you have,
alresdy, doubtless anticipsted & more
commonly known expremion for the *
second numerical criterion of simplic- -
ity which I have just discused. I refer,
of coursms, to the concept of simple
structure, 1 have preferred, howsver,
%o formulate the concept of simple
structure somewhat differenty from
the traditional one becauss I think the
concept formulated in this way is less
controversial,

But the crucial question is, “Will
the identification of primary variables
enable vy to make more accuratz pre-
dictions than would otherwise be pos-
gible?” Lot us soe how it might. In a
two- or three-dimensional system it
i not difficult to show that the primary
variables in the system are thoat' from
which all the other varisbles may be
estimated without the use of negzdve

“ weights or coefficients. If one or more

of the primary variables is replaced by

2 nonprimary variable in the' predic-

tion battery, then the nonprimary pre-
dictors will cause the primary predic-
tors to take on negative weights when
ceitain of the other variables are esti-
mated. It is_quite probable that this




w’lw..“ EEEE R IEY AT

,';,Y-‘. G Y . ,_v."‘.
'

-

1949 INVITATIONAL CONFERENCE

| principle will extend to a system of

any number of dimensions, and that,
therefore, if other than primary vari-

ables are included in the predicnvc set, -

negative weights may appear in the
estimation of certain of the other vari-
ables. In fact, primary variables might
usefully be defined as that minimal set
ot variables from which all others
may be estimated wnh nonnepnve
weights,

The implications of primary vari-

ables for accuracy of prediction should.
. now be more apparent. If it were pos-
‘sible always to find a set of primary

test variables for predicting success in
school or vocations or elsewhere, shem,

presumably, we should never have .

negative regression weights. For cer-
tain special cases it is easy to show that
predicted scores involving negative re-

gression weights are lews reliable than

predicted scores all of whose regressior
weights are positive. It should prob-
ably not be difficult, therefore, to set
up rather general conditions under
which estimates made from primary
variahles would be more relisble than
those made from nonprimary vari-
gples Other things being equal then,
the use of primary variables in predic-
tive batteries should enable us to make

' more reliable predictions.

Is there any other way in which
factor analysis might enable us to make

*more accurate predictions? It is easy

to show that a factor analysis doey not
yield more information than is con-
tained in a matrix of measures on
which 't is based. If the factor analysis
is carried out so as to include all: the
information given in the correlation

matrix, even errors of measurement,
then multiple factor techniques yield
reults identical with, and hence no
better than, the multiple regremion
methods, Moot factor, analysis pro-
cedures, however, assume errors of
measurement. ‘The ‘problem is to ssti-
mate the original measures in terms of
a much smaller set with sufficient acr
curacy so that the remaining variance.
may be considered as due to chance.

'1f we assume that errors of measure-

ment result ist errors in regression co-
efficients, then one of the sources of
error in applying regresion weights
to a new ample could be elimuuud
if errors of measurement, in the

nal sample, were excluded, The fac-
tor techniques may enable us, for »
given sample, to get 8 more accurat:
estimate of the truc correlations for
that sample than is given by the ex-
perimental correlations. Therefore, it
is conteivable that }y means of the
factor techitiques wa could, for any
gmn sample, obtain a more accurate
estimate of the true regression co-
efficients for that particular sample.
The true regression weighn for a
given sample sheuld, in general, be
closer to the true population regression
weights than would the fegression
weigkts incorporating errors of meas-
urement in the sample. This suggests
that regression weights obtained by
factor techniques on a particular sam-
ple might yield more accurate predic-
tions on subsequent samples. There-
fore, the factor techniqies should re-
sult in more accurate prediotion of all
phenomena, human, subhuman, and
physical, where the fundamental vari-
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TESTING PROBLEMS

ables have not been clearly isolated

~ and agreed upon,

Let us now consider some of the
limitations of factor analysis for pey-
chologul ressarch. One of the n ¢
serious limitations comes from the £
that factor analysis has a- voracio

appetite for data, If you want to come '

» _ovt with resylts of any consequence
you should have 50 or 60 varjables or
tests on at Jeast §00 cases. Compnnbh

form relnbdny should always be in-

corporated in the design of a definitive
factor analysis. Assumin ; that a single
form of a test should be at least 10
minutes long, the two halves would
take 20 minutes. This means that you
could test only three varizbles an hour
so that it would take 20 hours to test
all 60 varisbles. If you multiply this
by s00 people, you have 10,000 man
hours of testing time just to get your
basic data.-T would not be inclined to
take very serlously the results of any
factor analysis involving peychological

« tests, which falls far short of 10,000

man hours of testing time. According
to this criterion, very few factor stud-
ies to date can qualify as thoroughly
respectable. Obviously, factor analysia
is not for ‘the lone wolf operator. It

is too_difficult to pick up 10,000 man’

hours of testing time. The collection

of data for factor analysis projects, I

think, will moré and.more have to be

sponsored by Ilrge scale cuoperlnve
research enterpriges.

Another limitation of factor analy-~

sis is the time required for the actual
computations. The computation of the
table of intercorrelations can le car-
ried out fairly rlptdly with modern

computing machines. But if you; 2
small businessman type of

you cannot afford the equipment se-
quired to calculats 1,720 correlation
coefficients on $00 peoplt. But assutn-
ing you can get the data and the intsr-
correlations, untold man hours of labor
stil’ Jie ahead before the simple struc-

-ture matrix is obthined. , *

Before sarting the factor analyss,
you'll have to decide what to do about

the diigonal elements. Here you will -

run « head-on into another ‘rather

serious limitation of current factor -
technques. To date there is no clear’

agreement as to what should be used

as the diagonal elements, Should you

use unity? Should y \me reliabilty
coeffickents? Should yOUu use estimates
of the communalities? If so, what are
cominunalities? ‘The communality of
a8 test is & very obstreperous sort of
thing that may jump around unpre-

dictably from one test battery to an-

other.

But even asuming that the com-
munality is a fixed value for a give
test battery, how will you define it?
Can you say that the communality
shall be such that the rank of the
matrix & a minimum! Hardly that,
because’ mathematically the rank of
a matrix with unknown diagonals is
determined solely by the number of
variables in the matrix. If you define
the communalities in: this way, some
of them could conceivably be greater
than unity and some of them might
be negativc. You may therefore insist
that in addition tp determining the
value of the communalities salely on

the basis of the numbet of variables,
(s31 ‘
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:E» confmunality be less than zero or
eater than unity, But assigning up-
per and lower bounds for tht com-
murtalities is a long cry from asmigning
specific values to them,

Anuming, however, that you could
solve for, values of the communalities

which were within the acceptable

bounds and which enabled you to

w8
finding values which will conform to
it might be very difficult.

What, now, are some of the more
common arguments for the use of
estimates of communality in the di-
agonals? In the firs place, it inargued

.that the table 'O intercorrelations can

with a ler number of factors.

be morc‘u%mplmly accounted for -

account completely for the intercor- This statembint is certhinly true, but
relations with minimum rank, you it expresses a purely mathematical arti-
have violated the basic definition’ of fact. By the same token, the we of
communality. The correlation coeff- communalities in the diagonal leaves
cienfs include errors of measurement a greater proportion of the total test
and if you completely secount for variance unaccounted for. Actually,
them, then the communalities must what we have when we use commu-
also have -rror variance in them. You nality in the diagonals is 8 more—

might avoid this. inconsistency by_as-

by unknown-diagonals. What values

rather than a lew—complicated system

suming that the 1ank s of the m “for describing experiential ' phenom-
is smaller than the rank ¢ determine

ena, We start out with » ateributes

\and wind up with w—: attributes

now must you put in the diagonals fhere m is the number of variables

, %0 that if you apply a principal axis

solution carried through s components,

the sum.of the équares of the residual

r's will be a minimum. Yot might in
turh let s take all values from 1

through ¢ and determine ¢ sets of di-

1 is the number of factors.

§Et has, of course, been pointed out
t what is specificity for a test in
battery may be communality in
other battery. The argument goes
t if we analyze enough tests in

agonal values, one for each amumed ‘encugh different test batteries, eventu-

rank, such that in each case the su "
of the squares of the residuals d
be a minimum for each rank. Afum-
ing you had appropriste method ‘for
determining the smallest rank for
which the sum of the squares of the
residuals was due ® chance, you
might take these corresponding values
as the best estimates of the commu-
nalities. This seems like a pretty re-
spectable operational definition of a
communality, but' how to go about

ally most of the specificities would be
absorbed by communalities. The as-
sumption seems to be that the use of
communalities in the diagonals in
number of small overlapping battery
analyses wil' eventually result in the
same factor loadings that would be
obtained if all conceivible tests were
thrown into one gigantic battery and
factored with unity in the diagonal.
So far, however, the validity of the.
assumption has not been demonstrated.

(35¢]
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_ be to put unity in’
: - N fervently pray that’
. - : : . factors required to
. o ‘ of the total systematic variance would
) be a very small fraction of all the
variables in the matrix. If our prayers

have no scientifically hpnorable re-

conrzs but to commit™hari kari, be-

: - cause the basic assumptions of scientific

- . methodology would have been demon-
o L strated as untenable. If, howsver, we
FET o *  decide to analyze this giant matrix
K . C < by estimating the communality resid-
KL : ‘ uals at each stage, I suspect that the
o L % ‘oft-diagonal residuals would approach

! 4\ tor variance was sll far short of

o © go% of the total systematic battery

variance. It we found that most of

the'tests still had specific variance left,

. 1 would lay the results notto the in-

'herfntchmofmmn,lmwthnu
- of communalities in the diagonals.

Aside from the fact that' commu-

' + nalities are said to result in a smaller

- number of factors for any given study,

‘ I a niore plausible justification for their

use is also presented. It has been

Y ZA R A alleped that simple structure is easier

v T to attain when communalities are used

in the diagonal rather than unity. But

to date no quantitative or objective

criteria for simple structure have been

advanced. Therefore, the question. of

" which of two fets of rotations on the

sameXata comes closer to simple struc-

ture cannot be answered at the present

time, except to the satisfaction of a

particular expenmenter Therefore,

. ' ~ were not answered, thzn we should

., chince values when the common fac-

[SS]

TESTING PROBLEHS

since nouchmquumunnnblc for
testing the claim that the use of com~

. munalities in the diagonals enables
" one to obtain less ambiguous simple
. structures, one can neither afirm nor

deny the claim.

Actually, it seems to me that far
0o much emphasis has been placed.
on communality and not c.nou'h on
specificity. From the point of view of
prédiction, the yeefulness of a group
of variables varies inversely ss the
common factor variance in the battery.
Ideslly, we should have a battery of -
measures with very low or near aero
intercorrelations o that there would be
no common factor variance, and most
systematic variance would be specific.

_ There are, then, at least four unan-
siwered questions concerning the com-
munality. First, can youdefine it;
second, can you calculate it; third,

* should you uvse it at all; and fourth,

how should you use it? .

* 1 have suggested that T regard the
conccptofamphmmnaahan
scientific contribution, For. this refison,
I think that the techniques for achiev-
ing simple structure are of great im-
portance and th:uny defects in these
techniques. are limitations to
the uses of factor analysis in psycho-
logical or other scientific research. One
of the questions which arises in con-
nection with rotation to simple struc-
ture is whether orthogonal or oblique

' rotation should be employed. We know

that matrices of intercorrelations can
be made to vary greatly by systematic
selection with reference to all or some
of the variables. It therefore seems
plausble that intercorrelations of either
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experiential or primary variablhs may
weil be regarded as a function of the
particular sample on which the meas-

ures are drawn. Therefore, it would

seem plausible that a rotation to sim-

ple sructure on one group might

be nearly orthogonal, while op a
specially slocted group it might be
cleariy oblique. If, then, we regard the
specific.character of the transformation
as being a function of the particular
sample, iv-would be unrealistic to ¥x»
pect that, for all groups, the tran.-
formation fer any particulsr - bastery
should be orthogonal. Therefore, it
seens to me that the question of
whether. to use oblique or orthogonal

trangformations s no longer a critical

issue,
A much more serious problem arises
in‘connection with the actual tech-
niques of rotation and the criteris for
simplé structure, At the present, ime,
no completely objective “and uni
method s available for the rotation
operations. One of the most preming

A

v LY

needs for ressarch iri factor analysis,
and [ believe we might ssy for pey-
_chology in general, is ressarch in more
adequate methods for the transforma-
tion of arbitrary factor matrices. Most
of the factor’ techniques will indicate
the minimum number of - attributes
requiréd, but only the romdonal “pro-
cedures ‘will identify that unique set
which i ‘maximally parsimonious for

the' description  of mow signicant
« experiential attributes in ‘the systery.

Tharefore, 1 believe that the simple
structure concepr, or something equive
slent to it, constitutes the greatest
pr.bmin of factor analysis %o peycho-
logical research while at the same tims
currently available procedures for ac-
taining simple structure represent the
most ssrious limitations. '

In summary, then, the factor tech-
niques should result in more “eco-
nomical and sccurats predictions of
socially significant behavior provided
the administrative, computational, and
technical limitations can be o ercome,
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Pnn.ur] R.ux.on, Wu.w\u STePuENION, R
Dr. Ruon: Mr. Chairman, if ordinates for this youngster and assign

this group won't accuse me of arro-
gance, I should like to suggest that
the first two speakers are both right.
I know this wil! disappoint Mr., Buros,
who likes to have argument. Just to

thow that I am not ieally arrogant, -

I will not attempe to prove that all

three -are right.

At the m&bonlof!duu-
tion st Harvard, we think we have
just solved the hndamulpobkm

" of guidance, that is, we have extended

the Fisher discriminant function con-
cept ‘to four dimensidns, we think.
That means—well, ket e give you

. the enlnplc we think we hive worked

out, ‘using some data provided by
D1, Henry Dyer of the Arts Coliege
of Harvard,

- We have given nine ‘tests to five

groups of people, and then, extending
the Fiaher discriminant function con-

cept to fi ur dimensions—let’s see; in’

the ordinary. discniminant function,
you have two groups in one dime 1sion,
you would have three groups in two
dumenmm on a plane, and Aive groups
in four dimensions, We think we have
computed four sets of discriminant
coeflicients wo that, if a youngster

- comes along and we give him these

nine tests, we can compute the co-

g4 PN

him:a point in space. We can then
tance, or the slant distance, or the

disgonal distance in four dimensions

fo;dmmdividulfnmmholtln
five groups; 4nd, of courw, the short-
est disance tally which group.he be-

- longs to, just as in the ordinary dis-

mwdnmm
along the lne, either plus or minus,
ulhwhidlkh..l belisve it wus whirh
chumthmu belonged
to in the otiginal Fisher discriminant
function. ~ -

It also means, therefore, that, if

_ this sysem works, it will be possible

to give one hundred tests to twenty
professional groups—doctors, lawydrs;

you know the list—and when there
comes slong a subject .or vocational

guidance, we compute his coeficients,
-amign him a point in space, and lin

the alant distances of his poini from
the centroids of the groups; the
shorter.distance, of coutee, dctermmmg,
the group he looks like. -

It looks as though ‘the dymem is
fail-safe in the,same sense ‘that the
initial discriminant function is fal-
safe; that i, if we are notmsking'any
discriminatior, these slint distances
will all come out the same, and the
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system thcrefun spparently has the
virtue that: multiple regression has—

that, if you are not doing any predict-

ing, the system says s0.
Now, obviously, what Mr., Horst

says about administrative difSculties in

cakculstion are going to plague us.
A tremendous amount of calculation
i necemary. It took us lnmximmly
three months to get four columns of
nine coefcients each in the four-di-
mensional case for five groups in only
nine-tests, and everybody knows that
this work goes up tppmn‘mmly’ by
the cube——1I think that is correct—of

‘dnenumbetofcntutdum

why 1 would ke to suggest that
bmhoflhclntmthnm right
® that the approach is strictly prac-
tical, following Dr. Bannett. The va-
lidities and distances are in terms of

the cbirved tast scores thefnwelves;

+that is, we collect the scores from the

individual, and ke ere what get-

the discriminant weights,
But a3 s00n as you decide tw apply

‘this thing -practically—and that we

have no worksheets for—you see thst
you will have to minimise the number
of tests you give; that, if you ard going
to cover the distinctions between pro-
fessional groups, sey, with any feasible
battery, you will have to we a battery
which covers them maximally with
the smallest number of tests, and 20
you have the theoretical problem of
what does distinguish these people, and
you will have to spply the factor-
analyss method, I should sy, to de-
rive the tests that y u will use in order
to get maximal coverage. But the
real problem is just the same, that the

ings.
Idmkdmourm-md
but we don’t know yet. I have seen

it the unit of messurement in the crom-
dhmn-mldm?—hamt)m _
distances aré denominate. I menn de-

nominate numbers, so the unit. of
messurement i important. I would
liks to suggest'thet we are going to
need (even if the system worke—and
we have our fingers cromed, because
lfdnryu-mmh,mbsnpntu :
tically what amounts to an “A” bomb -

“in the guidance movement) a tre-

meadous amount of nndnncry to
mplcmtlt. '
Im(ht-yuuuduhnmwil
notice, if you do give a hundred tests
o twenty professional groups, and
then you call in the IBM selective se-
quence computer to get these weights,
you. have to do that only once. The
guidance counsslor, when his subject
comes to him, takes the scores and
applies the weights, but with an ordi-
nary desk computer or with an or-
dinary IBM installstion. The sdution
of the busic problem, in numerical
terms, requires the use of the IBM

- selective sequence computer only once,

(358}
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or a’geg'ain battery. Hmm. plu-
notice that you eould .not afford to
fuy the $300-an-hour fee for the
IBM computer up in the World
Headquarters building unless you were

© pretty sure that you have good cover- -
- age on the distinctions between these

profemsions, And -1 mggest, in order
to be_sure you have that pretty good
wvengc,youhdhﬁuutheuﬁ-
lytical procedurs suggessed by Dr.
Eysenck. But to me, the answers we
are looking for, we are looking for in
terms specified by Dr. Bennest,
Du. Steruzmson: May I suggest
that, instead of analysing these things,
We compound something 50 we don’t
have to handle more than one or two
woresin the end?
“You see, the mistaken outlook by

-~

_our fiiend, Gcorge, . that when you

htmrmmddmonrbcmG.V K,
and w0 forth, you | measure
these separately. The truth s that there
might be a type of test which lves
all-of these factors, and that s

zbcmeyoulhoddmwtm.lt .
#,'in fact, the one that he xmdly

used to start’ with, and ‘that s the

r: we might well conti 'we 10 uee. -
There is no dne, cernal . myself, -
whodnnhthnmm.iuym |
oessure the littde V and’ make any,
particular. determination ' from Jn ‘
However, thd point is that perhaps we

" thould begin to turn ourselves qdde

down and, instesd of analyzing, let

us pile the statistics together, Perhaps
wewontneedaﬂduawhdma- ‘
chines.
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Information which should be providedby

[est Publishers and Testing Agencies on

the Validity and Use of Their Tegts

HERBERT CONRAD

APTITUDE AND INTELLIGENCE TESTS

As ALL:0F YoU KNOW, the informa-
von which test publishers provide in
connecuon with their tests generally
leaves something to be desired. Some-
umes we find a test manual consisting
nf & page, perhaps, and no more.
Sumetimes we find a statement to the
effect thmt the validity of the test is
asured by the care exercised in its
construction (“standard techniques’
having been employed ), or, again, we
may find merely some bland reasur-
ance that the best evidence of the
validity of the test will be found in it
succemful use,

You are all tamiliar with the ex-
cemive claims which, if not made, sre
inunuated. In the case of one well-
known test, for example, a footnote
explans. that the validity and relisbadity
voefficients presented tefer to the tew
as b g1, when it was a good deal
longer and unabbievated. That
Woan anconspruars feotnore. Ts it
B 1 amume that the nrw Kipnree
mught be g Itle Tower?

Hea, mvaly there i goa plam note
peni ity whad v wang oo kpow

vt the gt Noghang o, waid,

or very littde i said, or only wvery
vague statements are given regarding
the nature of the sample, the reliabili
of part scores, the factors measured
by the test, the nature of the criterion
groups, the nature of the criterion,
correlations of subtests with the cri-
terion, and s0 on,

1f that i the case, we might jusi-
fzuly ask just what cught the tem
publishers to provide. All of us, I
think, have pretty good ideas of what
1 needed, but perhaps 2 reorganization
or restatement will be in order, and
at the’ conclusion, I shall give my
wleas of how we can pet these things
into the reports of the publishers.

It seems to me that the test manual,
or the information given by test pub-
lmhers, shuuld znswer certain ques jons.

Frst, what are the purposes of the
test! What purpoars what uses, are
tauned for he test? ‘That eught 1o
be spelled out in conuderable deta).
If, for e xample, the Wecher-Bellevue
ars ot anly o provide » language
wore and o perlormance score, b
alws an ndiation of peronaity dn.
wvdfrrn, why, that should be (lesely
stattd anvie o Hhe putperes,

Ty
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Second, we should know the an-'

swee to the question, What critenia
were employed in validaning the test!
And do these critzris match the pur-
poses which are announced for the
test! The criteria may be immediate
criteria; for example, sn algebra apt~
tude test is given by a teacher who
wants to know what the achievement
scores or grades will be of the students
in algebra that very next semester,
The criterisa may be more or lem
intermediate, such as in the case of an
elementary test being used to predict
the kind of course in high school that
might advisedly be taken by a student
~~such as classical, college preparatory,
commercial, general, and s0 on. Or
the c\:riten'on may be remote and ult-
mate, in the sense that it measures
performance on the job a3 an aduit,
Educators, I think, are interested in

all three of those kinds of criteria, -

and very few tests give information
about even one,

Once the criteria are announced, ~

we would have 1o examine into their
validiy. For iustance, in the case of
the algebra teacher, we would want
to know how valid are the grades of
that tzacher, In the case of the high
schBol course, we would similarly
want teinquire into she valvlity of the
criterra there, and, of course, most
of all, we wold want o inguire into
the validity of the final or alomate
pechirmanie-ntera,

Su far, we have aot mentioned any .
thing about the test eocept then pur-
pows. We have tdiked abont vritern.
With cepa 1 ta the testy, thear are a

AL TR TITY qurﬂmlm

First of all, how much of th: st
score represents nothing more than
chance, that s to say, how much of
dntu"'l,wtotpcik.non atr That
Mﬂ lppliei not « .0 the tes
itself but also to pa: - <ores or Wb~
tests.

Secondly, we should like to know

. something of the internal consistency

or functional unity f each of the
sub-tests. That is usually obeained by
itemn analysis. Relatively few tests re-
port dats on item analysis in any de-

Third, we should like to know to
what extent the test measures a mix-
ture of speed and power. At thi
present time, 30 far as I know, there
i6'no very uniformi method by which
the speed component is ineasured.
Some people use the number of cases
or proportion of cases attempting the
last item. Dr. Tucker of the Educa-
tional Testing Service uses, among
ather things, the ratio of the standard
deviation of the number of items an-
swered correctly to the standard devi-
ation cf the number of unsttempted
items. Obviously, if the standard devi-
ation of the unattempted Rems i
very great, then the speed factor is,
presurnably, fairly important in de-
termining individual diffesences in the
test scores,

Fourth, we should like 1 know how
this particular test counpares with other
tests. How iy it related to other tests?
Here, what we need iy a table of in-
trrcorrelarions - which seldom graces
a tet manual or, beyond that, a
factor amalyas, with the varticn ar
teatin which yonr are interested placed

' rd i
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in a battery that is especially designed -

to reveal the factorial compontion of
the test, , '

Fifth, we should like to know to
what extent the test is affected by
extrinal factor,
such as practice, coaching, special ex-
perience, cultural factors, and w0 on.
This applies particularly tw tess of
aptitude and intelligence, which are
the subject of this talk. Especially
in the case of ma chematical aptitude at

the higher levels, it seems very dificule

to obtsin a measure of aptitude that
will not reflect a person’s courses
in mathematico—their recency, the
grades that he made in them, his
diligence, mpd 30 on.

Sixth, we should like, I think, t

place this test into a correlation matrix

where the other members represent
criteria, or.criterion factors, since one
of the prime requirements of a test
for greatest usefulnes is that the test
correlate high with one criterion and
low with the others, That is emential
if you are to have any kind of dif-
ferential prediction and; as was pointed
out by Dr. Rulon this morning, the
problem of guidance i basically one
of < 1fferential prediction.

Seventh, we ought to know what
i the contribution of this test over
and beyond what i available from
other, easier sources. For example, it
15 very easy to find out the perwin's
vhronological age: will our measure
of aputsde tell us somethiiig that
tovonalognal age does not already
tell ue? It 1 alwa easy, in some caws,
o hwal community, to obtain the
pern’s schood recore IF that i o,

then the question is, Does the intelli-
gence test or the measure of aptituds
tell us anything that is not already
tald by the previous information? The
mdspendans contribution i certainly

.something which should definitsly be

known, but very midom is it revealed
to us in the information which test
publishers provide.

Eighth, we should ask ourselves,
What is the effect of the test on the
person who takes it! Most of these
aptitude tests are taken in the environ-
ment of the school. Doss the giving

of the test leave the individual dis

coursged, feeling more hopeless! Does
it lead him to think that school is
whern you are given questions you
cannot answer! In other words, what
are the side effects, 30 to speak, of the
Cﬂlﬂiﬂl&h? .

Some tests have scoriig arrange-
ments—] am talking now of certain
tests of the Educational Testing Serv-

ice—such that either norms are not

immediawly available, or the scores
do not become immediately available.
This is & serious handicap, so far as
use of the test for practical guidance
is concerned. I was' talking last sum-
smer with Dr. Frank Flescher, Head
of the Occupational Opporrunities
Service at Ohio State University. For
their purposes, promptnem of xoring
is virtually emential. They bring in
2 person, let’s say, from Cleveland,
Sandusky, or other parts of Ohio, for
two days of testing and counseling.
They migit pive the Educational
Testing Service's pre-law test, but
since the test is «cnred back at Prince-
ton, they would hav+ no satisfactonly

{0S)
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prompt knowledge of what the Jaw
test scores are. Now, there. may be
administrative problems, problems of
expense and other problems, that pro-
duce these late norms and late scores,
but 30 long as those problems remain
unsolved, the usefulness of the test
in a guidance situation such as that
described will inherently be curtailed.
It may be that the prime purpose, the
original purpose, of the test is ful-
filled, but it seems too bad that other
normal purposes cannot also be ful-
filled. ' “ ot
~ And, finally, it seems to me that
we ought to expand our notion of
validity and responsibility to include,
let us say, the elimination of muddle-
headedness by the users of the test.
I can give you a clear example, close
t home, Colleges and universities re-
yuire that students applying for ad-
missiun to college take the Scholasuc
Aptirade Test, giving a Verbal and
a Mathematical xore, and, in addi-
ti>n, take an English Compasition
“Jest. It has been found in a study
ly Mis Edith Huddleston, which I
think is a model in many ways, that
the Scholastic Aptitude Test will pre-
dict English composition scores and
grades better and more cheaply than
the English Composition Test. This
was discovered at least one year ago.
But unless colleges are much more
responsive than T think, 1 dare say
that these colleg s are still requiring
the Scholastic Aptitude Test and the
English Composition “Test,

[ think it is the responsibility of
the test publisher to paint out very
vigoronsly to such persons that so far

%

LI

as can be seen, the giving of the second
test, the English Composition Tewt, is
not necessary. It is 3 waste of money
and a waste of time, In the time re-
%t.u'red by the English Composition

est, some other test could be substi-
tuted, for other purposes and to better
effect. What I am saying, in effect,
is that matters of policy are not, or
should not be, considered outside the
province of the test publisher. Let me
give an analogy.

A person who is producing drugs,
an ethical manufacturer of drugs,
does not simply put a drug on the
market and say, “Well, if it is mis-
used, 1t & not my fault. After all, it
says here in the print that: they don’t
have to misuse it if they don’t want
to and if they have any brains.” The
ethical manufacturer goes to some
litle trouble to see that the thing is
not misused. The same is true, let us -
say, of the manufacturer of special
equipment. New radar equipment, set
up on a ship, would not be worth
very much unless the manufacturer
went on that ship and saw that the
radar equipment was used properly.
That is part of the manufacturer’s job.
It <hould be part of the test pub-
lishers' job to take the sate responsi-
bility.

Well, I dare say that all of this is
move or less familiar to you. We know -
that at least 1101t of these thingy—
I think you wi' agree-—should be
done, What I should like to empha-
size 1y that we ough' to follow through
on onr testing, and not simply say
that “Here is available- . If we think
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that local norms would be useful,
we ought to do what we can to see
that the local norms are correctly ob-
tained. If we feel that just giving the
means and standard deviations is not
enough, we might give an expectancy
table and “indicate how it may be
used; with that expectancy table, we
ought to be very careful to paint out
that the expectancy for extreme scores
is less reliable than the expectancy,
let us say, for scores around the mean.

But, to go on, granted that this
information is desirable, or that most
of it is desirable, we know it is not
forthcoming in most cases. Why is
that? Is it unnecemary? Most of it

i both desirable and necessary. Would

giving the information possibly reveal
too much of the shortcomings of the
test! I think that is true, in .some
cases, but no ethical publisher would
on that account fail to reveal the
facts wbout his test. If his tent is
defective, you can be pretty sure that
other tems are equally, if not more
defective—assuming that the publisher
is experienced and capable in the
sclection of tests which he publisites.
Is it too expensive to provide the
information we have asked for? The
answer to that, I think, is a resound-
ing, “Yes, it ir too expensive.” I can
imagine that, if the Educational Test-
ing Service, for example, did half the
things I have been talking about, it
just could nnt continue in busines
witk it con. .ual grants from out-
side  _ces. In other words, an ethi-
«al producer of tests, if he is asked
to meet all of these ideal require-

ments, would socr find that he is the -
gooes that tries tr Isy the golden eggs
with every test, but there jus ian't
enough of that gold in the systam.
‘What can we do sbout the matter?
Well, we can’t pas 2 law. That
stems pretty clear. Can we educate

-consumers to demand and pay for the

superior product? I think that college
teachers are sicceeding in educating
the consumer; the test producers are
also educating the ronsumer, It seems
to be 2 pretty slow process. It is basic.
It is necessary. Is there anything that
cou!d be done to speed it up?,

I hire one suggestion which I
think has been made before, namely,
the creation of an impartial buresu
of standards for test validation, which -
would :have enough prestige s0 that
its word would mein something in
the market of tests. Such a bureau

should not be connected with any

university. It is “hot” businem, thi
business of validating tests and saying
which is which, which is superior or
inferior, and 30 on. A university in
general cannot stand i. And it should
not be a governmental enterprise, for
the same resson. Nor should it be an
enterprise dominated by any one test-
producing organization, becauss if it
were, the results would be suspect, I
feel sure that if the author of the
Ohio State Psychological Test, for
example, were to validate his test,
while somebody else in the Educational
Testing Service validated the Scho-
lastic Aptitude Test, it would be
pretty hard to avoid unconscious bias,
and there would always he the suspi-

[67]
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cion that unconscious bias had crept in.
Se it has to be an independent organ-
ization, ’
Well, of course, the question comes
in, Where is the money going to come
from for that? The money can only
come, it seems to me, if the bureau

acquires enough prestige so that the
consamer is willing to pay for the
badge of approval and for the stock .
of information—-willing to pay enough
extra, so that this bureau can be sup-
ported.on a trial basis from the test--
producing organizations themselves,
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Information which should be provided by
Test Publishers and Testing Agencies on
the Validity and Use of Their Tests
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ACHIEVEMENT TESTS
\

Present Practices in Providing Eui- tent are insured by the experience of
domce on Test Validisy the authors, the criticisr.1 of specialists,
ALTHOUGH the emphasis in the tile °F adherence to the recommendations

" of this paper is on “should be,” it of certain councils or committees, Cun-

semed to me advisable to look firee 7 frockce includes statements that
at what “4” as a basis for talking the test content represents best teach-
about what should be, Perusal of man- - :g;"‘:‘g that it i h“‘d °“f :P: ‘
uals, supplemented by the reading of criteria or an analysis of text-
rev:;ws in l:: nﬂln:a’l Mc::m:‘cn:: “books, Staristicel evidence includes data
Yearbooks, rested in the listing of O statements indicating that the ten
many different types of evidence which discriminates between good and poor
have been provided on the validiry Students, that the scores correlate to
of achievement tests. These can be *ch and such.an extent with grades

classified into five rehlively distinct - ©F Poh“ .'9";"‘! that all items verd
. f evide follows: - have been statistically validated, .nuit
ypes o evcence, as Tolows items have been arranged according -

1. No evidence to difficulty. Face validity is a much

2. Expert opinion abused and, at this stage, somewhat

3. Current practice disreputable term. Obviously, state-

4. Snuuul. , . ments which T have classified as expert

§. Face validity (Vulidity by as- opinion and current practice might be
sumption )

considered evidence of face validity.

The no evidence category means In terms of Mosier's clasification of
just that. The author and publishers types of face validity, these would seern
furnish no evidence on validity, on to involve validity by definition or on
the criteria for construction, or ' the the basis of previous research by others.
significance of the results, Expert opin-  There are, again according to Mosier,
iom includes statements to the effect two .idditional types of face validity:
that validity or appropriateness of con- T'he assumption of validity on the
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hasis of a common sense relationship
to the objective, and validity by ap-

pearance. When the. simple statement

is made that the test has face validity,

the author or publisher seems most

. - frequently to mean one of these last

\‘Y

. two—that is, validity by assumption

or by appearance.

Use ot expert opinion, current prac-
tice and face validity as evidences of
validity is questionable, particulasly

‘when as in many, perhaps most, cases,

the expeits, the.basis of determination

of best’ teaching practice, « the text-’

books, «etc., are hot made known to
the test user. The user has no way
in which to check the statements made
and has the alternative of accepting
them at their face value or of ascer-
taining validity through his own -¢f-
forts. Such- reporting is not in accord

- with the principles of cicntific re-

search.

knl«tiomhip of Validity to Reliability

The review of test mar uals also re-
vealed the following te 1dencies re-

" garding validity and reliability:

1. Tests of high reliability are fre-
quently assumed to be highly valid.

2. Items yielding high reliabilities
are consistently selected over those
yiclding low reliabilities.

3. ‘The number of objectives meas-
ured is restricted for the sake of preater
homuogeneity and  consequent higher
reliability.

4. No distinction is made amony
the various sources of variation, such
8

(a) Variations among or within in-

dividuale

© (b) Degree of difficulty of the ma-
terial _

(c) Sampling of the area

These ‘tendencies suggest that de-
spite the extensive amount of mate: ial
written_about validity and reliability,
there exiity none too clear a distinction
in practice, This confusion is com-
pounded of ignorance, lack of clarity
in the concepts, and also lack of ap-
propriateness to the basic purpoee to
be served. For example, various mean-
ings assigned to validity include:

(1) The extent to which a testing
technique gives evidence of mastery °
of the desired technique.

(2) The extent to which the test
indicatey status relative to the universe
of which these items are a sample.

(3) The extent to which we can .
predict something from the test.

(4) The extent to which the test
indicates the ability to handle real life
situations—that is, situations outside of
the classroom.

These four concepts, except for
some rewording, are esentially ones
mentioned by John Flanagan at the
1948 session of this Conference. Any

_one of them is applicable to achieve-

ment™testing in some ways and yet
also inapplicable or at least unsatis-
factory in others. Let us examine cach
voncept to clarify this.

Recalling a fact and selecting it
from a group of profiered responses
are not the wme. However, a comple-
tion test and a multiple choice test
on the same facts can he set up, and
the correlation wtween the two is
an indication of the validity of the
multiple choice test as a substitute for

(70}
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th&&complétion test. Hovem‘, as one
duls with more complex objectives

«"the problem of accurately ratiig. an

unstructured response becomes so great
that the decison as to whether s
structured test situation indicates mas-

- tery of the desired objective becomes

more 2 matter of expert judgment
than of statistical manipulation. If our
objective of® recall of facts becomes
one of recall at appropriate time and
pla. . for use, we face a difficult situa-
ton,

. The second concept of validity—
the indication of status relstive to the

universe of which these items are a
sample—is productive of confusibn

with reliability. If the items involve

skills somewhat different from the
desired skills, the measure of the ex-
tent of overlapping or similarity of
th~ test items and the desired skills s
an indication of text validity. The 're-

lationship of a umplc of the slightly

invalid items found in the test to the

universe of all such invalid items may"
~be more properly thought of as the

test reliability than as its validity. On
this basis, the correlationkpf a test
with & longer test of the same type
is not ordinanly a measure of validity.
It will be only when the test items
are shown to, be valid in the first
sense—and then validity and reliability
are ilentical,

Relative ' 1o the third concept ol
validity —-predie ton—the difficulty lies
with the criterion. Tf we are to accept
the wsual courw grades as cmcm and
Conntruet tests s as to yield the hnyhrq
powahle corvelations with such criteria,
we shall sarcely wnprove either the

tests or educational practice. A well _
constructed test can much mbre logis
cally be used to investigate the validity
of usual grading"practice, We have,
in fact, validated tests with grades and
grades with tests rather indincrimi- -
nately, to the confusion of everyone.
A student last year ‘asked me to

" explain just this matter. He,said, “The

Dean says objective tests are used be-
cause they are. mor accurate than
instructors’ grades. The instructors say
the tests are no good because we don't
get the ame grades. The State News
reported that a study had shown a

high relation between tests scores and o

grades. I'm confused.”

Validity conceived of in terms of
the extent to which a test provides
evidence of ability to handle real §j
situstions puw the maker of a ngh¥
test in 'an almost hopeless -situation
insofar as producing any statistical or
other evidence of validity. The ad-
equacy of performance in a real life

' situation is a judgmental matter, and

it is entirely too complicated to pick
out that which is relevant to a particu-
lar test. Moreover, planned situations
are not real life situstions, 3o that it
bécomes necessary to make extensive
and surreptitious observations on all
individuals involved in the validity
study—a program apt to be productive
of situations in s own right. Con-
veivably this sert of thing may be dune
to study a total program. It can hardly
he done for 2 single tet,

We appear o be eliminating all
hasis for establshing validity and we
are notyex finished, For an aptitude
test which, mieacures some trair aop-
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pusedly. not much influenced by train-

Jing, vahdity mav ‘he conﬁrud as the

relationship between the test perform-
ance and actua! perforuunce. An
achievement test, howevtr. is used n
conniection with quectwn suppoucdly
and, at least occasiomlly, actually in-
fluenced by education. We are then
faced with these additional dificulties:

(1) Validity does not exist except '

in relation to a particilar jndividual in

- a particular educational program. This

it exemplified by ghe fact that

(a) anitem constructed to messure
reasoning does not do so if it
has been taught in the course
and s then recalled,

{(b) an item to measure reasoning
is not valid for.the single indi-
vidual who may have seen that
parti ular problem sumewhere,
cven if itis for the rest of the
students, : .

{c) anitem involving' an abjective
not accepted or not developed
for & course is not valid for that

»7Course,

'td) a test not involvin, all the:

objectives of a course is not
valil unless this deficiency is
recognized. \

{2) In an attempt to get vahdity,
items are selected on the baws of
rvadence that students show chaoge
with regad v them, QOur tests are
then loaded with materials 'on which
vhange w most  asly obtained and
tend, therefore, o perpetuste certain
(and frequently bad) instructional
practice, Test stems which are best
my terms of statstical evidenue are
fooquently ol

1949 INVITATIONAL CIONFERE?NCE

{3) Emphasis "on national, re-
rional, or ¢ven local norms is fre-
wjuently celated to validity in that such
norms show the wide differences in
performance of individuals and of
groups. Actually this evidence tends
to obscure the more important ques-
tons of '

(a) actual gaina by individu als and

Eroups relative to varius ob-
~ jJectives ~

(b) what constitutes a rcuonable.

or an optimum gain over a
given period or as & result of
certain courses .
(c) differential gains for studenis *
of differing abiities. The most
capable studeqs should show
the greatest gains—not just be
at the top of the distribytion.

Upto this point we have beer criti-
cal and destructively so, but we can
now buc 3 positive and, I hepe, con~
structive set ‘of recommendations on
this criticam. At the firt stage it
would seem to be necessasy that some
attenty'n be given to clarification and
careful stamment of some of the more
important educational objectives (not
snecessanly only those most empha- -
sized in practice). These should be
defined not just in words but in terms
of actual problem situations, with de-
taded analyses of the kind of be
havior which i or should be eliited.

Haswed upon such a statement we
woubl then expect a test suthar or
datriboting sgency to

(1) state the specsfic nh;nmﬂ
vovered by & teet and indrcate the rela-
“tive emphavs + n each.

(2) provide evulence that the think.

AR
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ing done by students in handling the
tests is that involved in these objectives.

(3) provide evidence of the initial
siatus of various types of groups rela-
tive to these objectives.

(4) provide evidence on pomsible
and desirable. gains which can be made
under certain conditions,

(s) lim the knowledge, facts, and
nrinciples need~ ' for handling the tes.
\his s partx ly important for tess
involving spplications  and  critical
thinking,

(6) list desicable educational ob-
jectives not covered by the temt and
suggestwaps of supplementing to get
a well-rounded evaluation program.,

(7) de-emphasize status norms and
place emphasis on growth,

(8) describe the level of function-
ing of individuals falling at various
points in the distribution of test scores.

v (9) indicate the extent to which

the umpling of a particular type of -

behavior is adequate for ranking indi-
vidusls with regard to that type of
behavior,

{10) provnde deuilcd infodnation
on texthook analyses, e serrs, instruc-
nonal praciie, or ather such expert
opinian o cursent practice approaches
LI nl'dvty

It may be objected thar these suyg-
vestins do not resolt i neag statise-
»al samnarizatnn of valwhty and reli-
abihity I, for one, don't cave, T such
a program were followed thg prospec-
tar test user conld select and we
a et wath some understanding and
with sine swirane that the resolie
He would he en-
carpeaged o pre aed poag et to de-

woanldd e el

.

termine the amount of ct\ul progress
made. He would hafg spme idea of
what 10 do if he found that inade-

quate gaing were yegistered. Such tests -

would be valid becawse they would
have value and they would be reliable
because teachers would rely on them.

I really have said what I have to
say on the asigned topic, but T have
one more related pojnt to make. Test °
makers have been in a sacd of unstable
equilibrium in that they have been
conmdy reaching ahead "for appor-
tunities to show teachers the value of
s.dentific resting and st the same time
leaning over backward to-avoid the .
criticam of contralling or devermining
curriculum or teaching methods. In .
trying to mold tests to fit teaching -
practice, testing has been (uilty of
perpetuating pmu"ce We cianot a-
void mﬂnencmg mcmnctwn. and we
had better face the ieue clesrly and
beldly.

I believe that a qual:ﬁed subject-
matter man who :notnly tarns his
attention to evaluation attains a degree
of insight into the student mind atd
into the rignificance and inter-relation-
ships of the subject that  far'beyond
that of the average teacher,

I believe that s such an evaluator
seeks for and finds situatons which
Rive opportunity for a student to thow
whether he has a certain skl or
atulity, he also finds that these ume
kinds of situations are the best mtuq-
vonyin which ra place the student w
that he may gri practee in such a <kl
"we 3!!\“!}%

I believe that the svaluator has an
ablizatem 10 show how suwh mas
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tersns can be used to improve instruc-
toine and that he should be more con-
cerned with this than with preserving
the secrecy of his test items so that
they can be used for grading,

I believe thar many inmructors,
particularly in general education pro-
grams, are sincerely trying to find
ways of Jdeveloping thinking skills and
unther objectives beyond factual know!-
edge without quite knowing how to
dw it, and if we do not adapt our
evaluative materials for instructional
use we play the fool by trying to tent

and grade students on something for
whick they have had no training.

Our tirst job in achievement test-
ing is to Jssist teachers to get maxi-
mum achievement. Ranking or grad-
ing should b incidental and yet I
believe-it is obvious that to date our
testing has served primarily to con-
centrate the attention of teachers ang
administrators on’ grading, ranking
and selection. It is high time that
measuremant and evaluation ssmet
rather than ditract the classroom

teacher,
s

o
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Test Publishers and Testing Agencies on
the Validity and Use of Their Tests

LAURANCE F.SHAFFER

PERSONALITY TESTS

This s an ers of personality tests.
Hardly & month pawes without bring-
iny some now measure of personality,
either Jeued by a test publisher, or
annvunced in & book or journal arn-

le., The sppearance of these many

ety 18 woelf a social phenvmenon of
great interest. Educators and psy-
vholog s are no lunger content to deal
only wuh the intellectual and aca-
demic aspects of penple, but increas-
ingly recognize the importance of
muotivaton and emotion in human life.
Mental hygiene and personal adjun-
ment have come out of the climcs,
and are emphasiced in educatian, in-
dustry snd many ather fields, The

donl of peramality messures w &

tepune 1o a great need to Jo some-
tou < oanstrintive for e welfare and
rite  tnvenes of whole perple,
Mubogh peranalay tests emerpe
Vo v re 3t mod comumendable e,
ieat vt al silmervers frind that thea
quabuy s fea shan ther sheer quantay.
Few of any have finmly extablihiedd
valitiie o Lor ahe porposes for whil®
they are b need Sevoms Jiff oltar s
vams ot any werkes whesangerpes yo

validaw & measure of any aspect or’
aspects of pessonality. The need for

the tests s s great, however, that
many come to the market sadly lack-
ing in endence of their worth, The
hasic equation seems to be thst ja
preming demand for perscnality meag-
ures, plus almost lnsuperable technicdl
difficultes, equals 1vany bad tests, |

- What data shou. | be supplied to
attest to the validity of & personality

tent? A first and very modest answer
might be that soms evidence should
be given rather than none at all, Even
s small a demand 1 unmet by many
tess, Duning the pant year two elabo-
rate clinical tests that drawe sweeping
conclusions on many aspects of person-
slity have been deribed by wholg
boeiks, In each cane, the only ewn.
de e of vabdity w an appeal to she
vhawal experence of the suthor, Jeo
tived bram stadyving hoadreedy of ¢ asex
The wer i asked to tey the test on
faith, sl 1o seek evidence o' s Ty
thuaweh his own rxperence wirkg ¢
gl any wppeal te provaty amd suhye -
vove deedugy of valubiy, inoplace of

R ;‘ka' drmmm_r.'umul WA [T ¢
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Farle e tead to myatne cults than o
sientle progeess. These two tess
iy e wery sffecuve measures 2
persenaiity indeexd, but we shisll never
kinw with wettanty until they are
ibjes el 1o swund and communicable
AT ALY,

Trests whose simpler design makes
them easiyr t9 Mudy objectively have
aly: been publaied without validation,
‘There are numerous quesionnaires
nteandred to seleet students whose per-
sonal walstjutmet demands indie
vidual attennan, whe h are quite unac-
companwd by any ev.dence of having
wenvhed sch students. The items
and scor-d responses have Dwen se-
Jected bbcacw experts think them path-
olugwal, or broause ey have been
wJuded an preceda g imilar questions
naires, ot bec.ue they correlate with
one another n interns! consistency,
Such invtances mnay lead 10t users tn
read manuals crixally, and to re
fram frons wung totally unvalidared
am eace 0 for sresearch sudier

Although all 1ests should possen
some evdence of valdsty, the nature
of the inform ton may wary gready
scconding to the chavacter of the tem,
Nat o}l prrsanaly inessures are alike
They differ wilcly otk a8 to the
saanner in wheh they are appled and
the uws for which they are desgned.
Some of the pronlemy of “valdaiion
van be clarfird Ly convdering the na-
tare ub the tesy,

Presonainy tosts vary i the degree
foowhe N they depend on o the sioll of
the pugiraner. At nne extreme are
Coee ) tens Fenrs whxch ro wores are
srrane 3, that ate evaluared qualta-
vely a3 semptomatd of the peesonal-

w o

ity of the examinee, Examplzs of tech-
niques at ths end of the contnuum
are the Thematic Appercepuon Ten
and other picture-story fantasy tests,
No nyvice can swse such a terz effece
iively, for it is only a m2ans for elicit-
ing responsrr that are +valuated by »
tharough knowledge of the dynamacs
o humnan behavior. The fundament:d
measuring instrument i the chniizn
himself rather than the tes. Whe
the tesx has no walidity spatt from s
urer, it is perhaps irvelevant to spesk
of its »wn validity. One can, how-
ever, study the degree 10 which the
cinicisn is valid with and without the
2l of a cermain technijue, and thereby
amens the valen uf the test indirectly.
Up to the present, few such studis
ha~¢ been repocted,

At the opposit: pole of the mame
continuum are questionnairrs that are
adminincred sbjectively and scored
by machine or even by the examinee
himae!f, Here dependence on clinical
sill i certainly at its minimuin, and
the test ingtruryert can be eval aared
i1 wolation. Therefore, the temt maker
ha« & clearer obligation, as well x 2
wmeahat eawer opportun ty, to Ie-
poct valdity in unambiguous \erims.

Anathsr important way that per-
wosety tevts diffes moin tespect (o the
number nf hypothesrs dhat thiey une
dertaks to exgi re. A wngle-hypothe.
m test moone yriding 2 moyle s ote,
whyeh winertak  te predut 3 wmngie
outt rme Bince that suaton gives the
best oppos unity for =xplicat valndatror,,
the demand for ey fence should tn
rumt ngoeos In w e astanees, ot
n practiable o wt L 8 velgarion

<16
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eapetiment with & design like vhat
used 10 study the eectiverem of an
aputude ww. Several questionnaites
constructzd in the'armed forces du.r-
g World Wat 11 were reawonably
vald predictors of faldure o adjuse to
the personal requretnents of mnhuq
service, Pcrhlp the unusual motiva«

‘s of nen in war dme contributed

1w the ywcem of such tests, E
:mpumm, and sol} insuflicientdy ex-
ploced in analogous civilian situations,
were the decisive and soon-avadahle
critera, the htgr ‘numbers of cbh
tested, and the rigorous uulym of
wrro valdites,

‘The use of uperavional oﬁmm
cald resolve many of the existing dif-
ficulties in the validanon of -
ity measures. It s hard to validate 2
test that claims to identify “nenronc”
studenty, beczu- nn ane ¢an define
cxactly what is meant by “neurotic.”
Teas to denvfy students who will
wek the help of 2 counselor, ot who
will get Jowsr grudes than indicarsd
by their atilities, or whoa will drep
from school fur other than sademic
of etonomic resons, might be prac-
tuable because the critern are farc-
tenal ones,

Wh.i a test has heen conmructed
ta predut & ppectfic outzome, the user
winis o know in simple trrms how
well it will fuacnion. fn addivon 1o
the uonl vabdity dats expreesed in
veems of correlation nr og the gig-
wheoange of the difference hopween
gianpe, she test maker can gt
wine very meaning ) seccente Ta gy
wesiied fae card predicrn, the per
v et ol ~.:'4u‘l,'tl})‘ ‘;"Pllhﬁl’w Caws, ('l‘
Ll e wioveand of fale nrpauves

will be of greater value to the wser
than will many more sophmticated
tables,

Many personality tests attempr to
investigate multiple hypotheses radt.
than sngie ones. Their aim is to de-

scnbevhewbokpm Liey, or large '

sreas of it, vather than to snswer
pecific quesions. Examples of these

qually ‘wsts varp from questonnaires that

ynldpmﬁhsol(mmbuuhn

scores, to .chinical devices such os the

Rorschach from which almost infi-
iitely varied personality descriptions
ae diawn,

Mult-dimensional personasity tests
offer problems of validation that bave
never been solved satisfactorily. In.
deed, it is possitle that the ordinary
cor.cept uf validity is completely inap-
plicabie to them when they are con-
sidered as broad descriptive methods.
A full description of persanality can
be validated only by cr mparing it with
some oqually full description obtained
by snoer method. The question
then srises a3 %0 what i the criterion
and what s the dependent varisble.
If we compare the whole Rorschach
with the result of s long and well
planred series of interviews, which i
the criterion? Do we judge the Ror-
whach by the interviews, or thie inter-
views by the Rorschach? It i fensible
and walushie to compare the tech.
mques, but the camparmon & nol -
validation in the ordinsry enee,

The wer of & multi-dimensiont
1est often conceives hs purpose as
povely dessiptive;, he wants to ynder
stand the perwn fully and deeply In
many intences that w2 warthwhide
ohjgcrior, To really wodersgund an-

¥




uttier pevson, {ur the sake of the un-
derstanding wselt and wichout trace
of Jtepior moave, 8 a rich and st
lying expetence, akin to the sesthenic
appreciaton of great art or great mu-
sic, In other cases, the source of the
need for understanding s not 5o pure.
T pry into another person’s inner
life, to crack apart his defenses and
vev his bawc motivatons and con-
fixrs, may be a peeping-Tom kind of
satnfaction, to serve the curiosity of
the examiner 2and Jus need for power.
In_any instance, sesthetic, morbid or
the many degrees that lie between,
purely descriptive personality study
for its own sake alone cannot be
validated; t can only be experienced,

Users of mult-dimensional per-
sonality tests do not always operste on
the abstract level of pure desciiption.
They have practical questions to an-
swer. The Rorschach worker asks his
tew whether the patent i schizo-
pheenic. The college counselor may
consult & profile drawn from a qure-
pannaire for a clue as to whether the
student's anxiety & centered on Aca-
demic, familp, ¢ peer-relationship
problems. Thess become validatable
muer. When a complex test is ap-
plied to & specific problem, criteria
can be wentified, and devigns coa-
steuted to study the relaponsiipy be-
twren the cnteeia and the ten,

It s very likely that many perso.ial-
iy tests can never be validated Yas o
whol+** in their descriptive funcoons,
Rnt all applicavony of such tesry are
ahirct 1 the sratiny of valdaton,
‘The maker vi a test therelore has a
rerponubadity 1o determme the uses to
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which s rest will be put, and to supply
dependable vvidence relevanc 1o such
uses.

In stresming the functional defini-
sien of valdity, the emphasie %0 far
has been on the question of validity
for whaet, Lquallr important is the
need to define validity for whom. Al-
though the culture of the exsminee
has ‘ mplication . for the interprewation -
of ail tests, it has special signficance
for j«ronality messures. One does
not have to go to Bali for examples.
Attitudes toward anthority or toward
sex that would peedict serions per~
sonal maladjbiment in a bey in a
snall suburban tuwn nay be quite
normal for & youngmsr in a city slum,
All too many generalizations subsian-
tisted only on mental hospital patients
are being extended to college wudents
and other normal sdults in the wter-
pretation of some personality tests. It
i incumbent on the test maker to
specify in some detail the population
for which his validities hold, The dsy
# past when “ 300 ninth grade pupily”
cap be regarded s an adequate de-
scrption of & validation group.

In su nmary, the validation of per-
sonality tests should keep close to op-
erational reelity. A permonality test as
such <an hardly be validated. What
can be validated n the use of the text
for a particular purpose, and with re-
spect to a defined group of examinres.
The maker and publish-r of a per-
sonality measure have an obligation
to abtain and fienimh information that
will let the us:r know the degree nf
confidence with which he can apply
the te : to practical human neede
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Oscar K. Bunos, Warter V. "Hnanasm, Wartaa N, Durosr, Hanoro
G. Seasnonx, Paur Hoxsr, Hexmrer S. Connan, Josarn Zusin, Hia-
sCHEL T. ManusL, Rocxs T. Leuwow, Invinc Lonor, Paut L. Deasrr,
Laurance F. Suacrzs, Tausaw L. KxLrzy.

Crammman Bunos: The recent -

sue of Perionnel Piychology hay a
column by Dr. Binglam which is
both encouraging and discovraging,
It 8 encouraging because it is the
prewentation of a forceful, excellent
wdes. [t is discouraging to me because,
as Dr. Bingham menrtioned in his col-
umn, this «dex has been presented for
at least the past twenty-five years. It
appears, then, that the lag in the use
of expectancy tables is at least twenty-
five years and possibly thirty or thirty-
fve. I should like Dr. Bingham to say
8 word sbout this,
{Reprints of Dr. wingham's paper
entitled “Great Expectations,” from
Preionnel Piychalogy, Vol. 2, No. 3,
Automin, 1949, were distributed.)

Dx. Bincuam: Mr. Buros and
Membees of the Conference. | w.
reading, the day before yesterday, the
repart of the meeting a year ago,
when you were dicumang the con-
e s ton of teds. A most sumulating
ans , o me, provacative thought was
recntded there in some remuarke of

Mr. Langmuir who insisted that be-
fore starting to build a test we should
undertake to define what we want a
score on that test to tell.us,

. Now, he did not my, “what we
wait the corficient of correlation to
tell us,” but, “a score.” The meaning
of & score s what thqee of us want
who are concerned with counseling
individuals and who have occasion to
look st the cumulative record of
schievement test scores, personality
sppraisals, and aptitude tests,

We want each individual's scare
to tell us something abosust Aim. What
i it we want to know? Most of usj i
believe, would be grateful to have at
hand the intormation that wenld help
us to know what such-and-such a
scare on this test tells about the prab.
abdity that of & peroon who makes
that score goes shead and takes cal-
culus, or enters the dental college, or
undertakes to learn carpentry nr what.
ever the test i for, he will or will not
succeed a1 well av the owerage 1nem-

ber uf the perticuler critepion g ooup

[9]
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1 am glad that preceding speakers,
Ur. Conrad in particular, reminded
us of the sthics of the pharmeceutical
manufacturers. 1 have been looking
into some of their publicatsons about
new drugs. They are meticulous to
state the contraindications, and to
publish the facts as to when you must
not use this drug because not enough
is known sbout it yet. “You may use
it in such-and-such conditions,” they
say to the physician, “but not in these
others for which it might seem-to be
useful.” Can't we, Mr. Chairman,
rase our profemion t. the ethics] level
of the pharmaceutical manufacturers
and the businemmen who sell drugs
to physicians? t

_CHammaw Bunos: I was especial-
ly interested to hear Dr. Bingham
compare the amount of information
provided by resi publishers taday with
fifteen years sgu, to the dcredit of

the test publishers today. In a pe--.

per which T gave at the American
Frychological Amnciation meeting in
Denver last month, T made the state-
ment, which I wll repeat at this time,
that the better tes* publishers today
are supplying lem information about
the construction, the validity, the use,
and the interpretation of their tests
than the better test publishers twenty-
five years sgo. The meeting is now
open for discumion.

Dx. Dumost: Mr, Chairman, |

would he remis in mny responsibilities

of T were not to rise 1o tha challenge,
hawing Veen the Director nf the Test
Division of Warld Bank Company
fie a periad nf thirteen yesrs.

T thirk tha. is quite incorvect s

“] 2

.ment is that twenty-five years ago

{8t}

far as any of the publications by
World Book are concerned.
Dx. Binonam: Quite so.
CrAmMAN Bumos: And 1 will
add to my remarks that one of the
reasons why I can make that state-

todasy the World Book Company

played 2 much more important part .

in test construction than it does to-

day. I did not nime the con.pany in

my talk about it at the APA meeting, .
but 1 stated that only one’ company ‘
has been consistently sttempting to

give adequate information ‘about the
construction, validation, and the uses

of its tests. I think that i primarily

due to the influence of Truman Kel- .
ley and Giles M. Ruch, who insisted

right from the beginning that they

place the cards on the table. Now, the

World Book Company does not hatve

a clean record, by all means, but com-

pared to the other publishers it has a

record they can ook at with envy.

Do you agree with that, Dr. Bing-

ham?

Da. Binonam: | do.

Dx. Dunoer: Well, thank you
very much. [ would like to make
one More point—

Cuamman Bumos: Excuse me,
but let me mention just one more
point on that, to dive you an ides.

In the days when T'ruman Kelley and
Ruch and Terman were putting out
the Stanford Achievement Test, they
furnished a wealth of information
shaut those rests. Now, the current
edition nf the Stanford Achievement
Test doet not pomems that wealth of
information. As 8 matter of fact, that
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manvi! is nonexistent. In other words,
the World Book Company is slipping,
I think, from the days when it had the
influence of these early, pioneers in
the testing movement.

Dw. Dunost: May I say that that
manual was written and only the un-

© timely death of Dr. Ruch prevented

its publication, and that the later
Metropolitan Series is sccompanied by
a manual of the sort you describe,

I would like to make what seems
to me a much more penktrating com-
ment on this whole problem; that is,
that the test authors, after all, are
the ones wwho should be pressuring the
publishers and not the other way
around. You do the publishers a great
deal of honor in suggesting that they
should be the ones to set the standards
but, after all, hi<orically speaking, the
publishers hawg only been “he medium
by means of which the production of
a professional group of this sort has
reached the public, and it certainly is
sh odd circumstance when the pub-
lisher has to pressure the profession
to gik the information that the pro-
fesion should give in its own right.

Dr. Szasnonx: Mr. Chairman, 1
don’t want to quibble with your state-
ments but I would like to see the docu-
ment some time. I would like to speak
tn & mare fundamental problem.

T'he discussion by the panel today
tarned out to he pretty much a discus-
sion of the nature and quality of
validation reseagch and only inciden-
tally was it & discussion of what sheuld
g0 in the test manual. Even I¥r. Con-
rad's rather cogent remarks, which
weri. more dire tly concerned with

manuals, revolved around that prob-
lem. The implicstior. is sometimes
given that the publisher is responsible
for all the validatisn research. We
like t» pride ourselves as psychologists
~——not as publisheri but as psychol-
ogists—that we have a free working
world in which all users of tests are
free to do research. I think it is a
matter of record that for most of the
tests now existing the bulk of the vali-
daton research was not done by the
suthor and was 1ot done at the cost
of the publisher, but was done by in-
dependent, free-operating peychelo-

gsts, wherever they happened to be.,
I think that is good. I think it is

necessary. It i independent. When
a test publisher puts together & manu-
al, his chief source of information i
not the author but the hundred and
one, perhaps five hundred and one,
test users who will share the informa-
tion with him. I can report that, for
most of the manuals which 1 have
been responsible for editing, the best
validation research has not necemarily
been the author’s, but it has been in-
dependent research by university peo-
ple, by personnel people, and by school
users, - '

“That ties in with the notion that
Dr. Conrad gave a while ago, that
publishers have a responsibility for
servicing their tests. T think we do

- have a responsibdity for servicing our

tests, and if we could raise the prices
high ernugh, we could have a pay-
chologist in each package. That ought
to work.

T.et me give you sume economics
on this. A test uwer who purchases

(a2]
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about $300 worth of tests a year calls
us by long distance and says, “I’'m
being heckled because some of your
tests aren’t too good.” Therefore, we
sent Al Wesman out, at a cost of
$200, to find out what goes on in
that community. The rest of you
paid for that trip. The $200 cost of

‘that trip could not come out of the

$300 a year that this one school pays
for that special service. We did it be-
cause we thought we had a hot epot

that needed some fixing and it did.
"~ Now, the important thing is that:

the test publisher cannot give that
kind of service dut of comic book
prices for tests. If tests are to be sold
on a service basis, then.thers must be
a service fee attached, and ‘a test pub-
lisher can go only » far in that, We
do our very best by trying various
methods of publicity, imuing report:,
and making speeches at various places.

Maybe e don’t do too well. We do

about as well as $40-a-week clerke
like us can do in the short time we

have available to do it. But that is all /

we csn do.

I think the responsbility for the
quality of tests an-' -heir usage does
not reside in <he publisher but in the
fifty or sixty graduate schools of this
country who train test users,

CHammmar Buros: I should like
to let you in on another little secret.
Ordinarily, T don't say nice things of
th test publishers, that ts, with respect
10 their tests or th&manuals, but when
the manual for the Differential Apti-
tude Tesr batterv by Bennett, Sea
shore, and Wesman came out 1 was
s deeply moved by the unusual in-

(81}

formation they were giving in that
manual that I wrote a congratulatory
note to the publishers. That is the
only time that has ever happened—
although T did have a little postscript
in it saying, “However the main part
of the section on validity, is yet to
come.” Nevertheless, it was, I think,
a very fine, honest mariual and they
made the statement withour any quali-
ficatior; that they did not have the
dawa on validity and that they warned
the ters user that it would be forthcom-
ing, and it has been coming out in

.looseleaf form.,

Are there any other questions!

Da. Honsr: I want to say, first,
that I have no particular test publisher
or testing organization to defend.
Second, that I was very much im-
pressed by the list of criteria that Dr.
Conrad gave as necemary for qualify-
ing a test or giving adequate informa-
tion about a test. ] think it is ex-
tremely important, and I think some-
thing should be done about it. I would
like to get some kind of an estimate
from Dr. Conrad as to how much
thinks it would cost to providf'
kind ol service that he suggests iffhis
bureav. Now, I think it would be an
extremiely good idea if it would work,
but T am going to stick my neck out
and then I am going to ask Dr. Con-
rad 10 stick his neck out, because by
my high-speed electronic computer, 1
have just caltulated that o provide
all the information that he wants and
which he has every right to expect, an
sverage test would cost the user, let's
sy, roughly twa or three hundred
nmes as much as it doen at prescnt. |
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would be interested to know what he
thinks it would cost. ,

Da. Conrap: I probably think the
same as you do, but I would make
thit reservation, that the second form
of a test could be treated in more
summary fashion than the firm: that
# to say, the second form would have
a certain amount of validity by re-
semblance, let us sy, to the first form.
That is not ideal. There should be,
perhaps, a thorough check every dec-
sde, thall we sy, in the case of a

© repetitiv test, but the cost of doing

good work is ertainly an inhibiting
factor. '
During the war, T think that some
very fing work was done in the con-
struction and validation of tests in the
Air Forces, in the Adjutant General's
Office, and for the Navy, mast of it,
or a good part of it at any rate, under
the Applied Psychology Panel and in
the Navy itself. T don't think that
any individual organization at present
could afford to do a thorough jab on
many tests. [ do think that the con-
~umers have to be educated to being
v dling to pay more for tests which are
certified ' some central impartial
agency in which they can have faith,
Da. Zumin: Mr. Chairman, tlis
plan or Dr. Conrad's seems to coin-
cide with the plan of the Committee
on Diagnostic Devices of the Clinical
Section of the American Psychologi-
cal Amociation which is attempting to
do something about the plethora of
perynality tests that are flooding the
market. Not much can be done about
the tests already in existence, but the
proposal of thu committee s that

whene: ¢cr a new test arrives (and they
arrive, a3 Dr. Shaffer said, almost one
2 moath), tn centers be selected
throughout the country which will at. '
tempt to duplicate the results obtained
by the test-maker on a similar popula-
tion. If the test claims are found to
be valid, an unofficial mamp of ap-
proval might be given by this com--
mittee. 4

The field of pervonality tests is a
lirde different fron: the feld of edu-
cational achievement tests because the
composition or the population dealt
with very largely determines the out-
come. We might expect the fi.st two
or three try-outs of this method to
arrive at contrary results. In such in-
stances | hope that w: could obtain
the data in the various centers and
see why the test worked well in Cen-
ter A and not in Center B. This could
supply w with inforination not only
sbout the tes , but also about the com-
parability of patient classification in
various centers. .

I wan’ 10 take this opportunity to
comment about Profepor Bhaffer’s
staterment regarding the relative val-
uves of interviews and tests. I think
the skills of interviewing are in dan-
ger of vanishing in the peychological
field There seems to be a growing
tendency to have less and les reliance
on the interview and depend more
and mébre on such disgnostic tools as
projective tests, There has been too
much dependence on ink blots and
smilur devices at the expene of the
hasic approach to understan ling per-
swonality through interview, This is »
good example of placing the cant be.

(84]
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forg the horse. Rorschach himaelf, for
example, based his unfinished atternpt
at the validity of his test on interviews
with patients conducted either by him-
self or by the referring peychiatrist.

I think this attempt at hiding be-
hind unvalidated tests is very unfor-
wnate. It stems to me that we ought
to recapture the kind bf procedures
that Colonel Bingham wrote about
fifteen or twenty years ago in hia book
on interviewing and instead of hiding
behind tests which in turn depend
upon interviews, standardize -the in-
terview itself, through recordings and
modern rating scale techniques. Then
if the diagnostic aids are found to be
useful, all the more power to them,
But until the evalustion of the inter-
view itsell is sandardized, there is
little hope of validating the tess which
depend on them for didation,

CHAmMAN Bunos: Are there any
other comments?

Da, Mawuse: T want to make a
point that I think has not been made
sufficienty well, We have been talk-
ing sbout what a publisher ought to
put in his manual, as if the consumen
were to be members of this group or
members of other groups simllanly
trained. Well, that just sn’t true,
That i unrealistic.

We need something more than the
things that have been emphasized to
this point. It is not hard to get such
validity data and reliatlity data as
we have been alking sbout, but it is
an ceceedingly difficult think to ex-
plain the materials tn the consumer
in terms that he csn understand-—-and
I am not speaking merely of the ele-

mentary teacher and the high school
teacher, although I am speaking of
them, but I am speaking also of many
caunselors.

It happens that I have something
to do with a counseling bureau at the
university level. We have very intel-
ligent people among our group, but
one thing with which we have to
struggle constantly » to get some
common-sense interpretation of whst
a test means, plus what it shows in a
case under consderation.

One other point: I think we are
overdoing this matter of prediction as
the objective of tests. I cannot agree
with the implication that if you give
an ACE, you will not need a tewt of
English for the same population. We
have planty of evidence now, as far
as that goes, that in some cases you
will get about as good a correlation
with the Q score a3 with the L score,
but does that mean we should not
have both? “The answer depends on
what you want to do with the scores.
In many situations it i not merely »
matter of lodking ahead to see what
the individual will probably do, but of
helping ‘him to get a program that
will fit into his needs. Frequently we
need tems that, 10 far as correlations
are concerned, do nut give us any-
thing more than some test already
sdministered has given, but do give us
a better idea of what the indiv: lual is.

Ma. Lennon: In all these castiga-
tions of the publisher and author, ot
seerns to me [ detect 2 premise th

‘the more information which w pro-

vided ahout & test if; the way of addi-
tio.sl reliability znd vabdity data,

YA
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nur my, and so on, the more ¢ fectively
the test can be used or will be uged.
While ] think in principle one might
agree with chat, in practice it seems
to me that that o only true within
hmits, and very decidedly s it true
in relation to the competence and

sophistication of the test user,

We have to distinguish in our
thinking among types of tests with
respect to the amount and complexity
of information which i likely to be
uwd with wisdom, prudence, and
good senwe by the ordinary user of
given type of test.

“T'o make this specific, we have had
a litde expermnce in providing sev-
cral warieties of normatve dawa for
elementary school achievement tests,
and a very common reaction & one of
confusion on the part of the test user
as to which kind of norms he should
use or can’ use most effectively. It s
the exception where we find that
there w an enrichment of Interpreta-
tion or an improvement in the use
of the test by wirtue of having the
mulsiplicity and proliferation of nor-
matre data.

I would not want to suggest that
we should discontinue any eflorts to
get additiona] dets about tests; cer-
tunly not. But what T sm saying .
that 10 .rovide this additions! infor-
mation, which without duube is very
useful, maybe to people such an the
people of this group, wha are sens~
tive to the iwues involved and can use
ths additional information well, the
voat of the product must be ingreased,
with no coteespanding increaw in the
etfectiveness with whih the ardinary

user can use the instrument—and I

am thinking mostly of elementary
school teachers—at sn ipcreased cost
to them, There limits to the
material that the
user of given types of tests
can digest and uss well, and that
ceruinly one limiting factor, strictly
from an economic standpoint, on the
extent to which an author and pub-
lisher can go slong with the desire
for added information.

I want to add another observation
on Dr. Conrad'’s suggestion that the
publisher and the author accept a re-
sponsibility for preventing their tests
from being abused, again thinking of
the analogy with the drug dispenser
or the pharmaceutical manufacturer
who label their wares with cautionary
notes, contraindicstions, .nd s on.
Well, the number of ways in which a
test or test score can be abused &
legion. We certainly could make a
catalog of the things that a perwon
should not try to do with un elemen-
tary nchievement test, an aptitude test,
or an intelligence tese. But I have a
feeling that if we were to catalog all
those things and sy in the manual,
*‘Now, don't try to do this, don't try
to do the other with this tem,” we
would be pretty much in the position
of telling kids not to put beans in
their ears. Most of them never would
have thought of these things unles
we had put it in their minds in the
first place, There are certain grom
mistakes which you know frrm ex-
pecence are ¢ xmmonly made with
certain types of ress. Well, naturally,
you safeguard against those. But |
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don't think you can go very far in
trying to antiipate all the foolish or
muc hievous things that an uninformed
test user iy likely to do.

I I can add just one final word,
again vepresentiny the vesmed inter-
ests, [ would like to observe~—and this
sexs [rom repeated experience in
these sessions an what publishers ought
0 do~~that I think the seswons would
he far more productive if, instead of
damning publishers aad authors more
or lew generically, and then mying,
"Oh, we don't mean you and ‘we
don't mrean you,” when Seushore md
Durost get up—-

Cuamman Busos: By the way, 1
didn’t go down the hine very far. |
just warn you-—

Mx. Launon: Thet's all right,
Maybe you went dawn the line as far
am we can go. I say, fet’s mart with
the next publisher or author on the
lut and say, ‘‘Now, this is what_we
mean,” and if we 2.¢ going to dlmn,
lcy(d?mn in & concrete and pot i &
genarc form, so that those rewpon-
sl will have a chance to speak to
the point.

Cramman Bunos: Dr. Conrad,
dr you care to romment on this ae all?

Dr, Conaav: Well, 1 think that
2 disvincrion has to be nade between
the tem user and the tet purchaser.
The eleprentary ahool reacher s fre~
QM" agent who uses the test
at the request of her principal or .f
hee superintendent. It i quite poguble
thar the teacher vy be given a veey
b amplified conkbonk tn g0 with
the test. Buy if the purchaser, the
supesintendent, or the principal,  go-

ing 1o make an datelhgrnd =Rok,
then he hay to by odausatl gy ol iny
telhigence. Uniess the sisapes s nn
o faewwal beds toues wili b swld by

exmervhi instead of Ly oevi.
Therefore, I would sugpest that
while, it is impossiie. or nat desiaabil,
to put a whole buok int; cach ranual,
neverthelem the information should
be on wp as an sspurance that the
suthor knows, what he ie talking about
and tht the publisher knows whu
he o ' to sell.

Crammar Buros: Do you wane
to tlk to Dr. Conrad’s remarks, Dr.
Lorget

Du. Losge: I think the poimt

_which has just been made <hould be

an indicaticn of w1 we are haviny
» wmuch difficulty, If all the informa-~
tion that you needed for every test
were provided in the manual, you
would find that it wouid be impos-
‘thle for agy one human being to read
il of would suggest therefore
that the next thing we do with every -
test manuul i to include wit it »
erading test. Wae could find out the
uegree to which they can get the gea-
eral, over-all view. What is this temt
about? They could get specific detalls
of where the information about the
test i in the manual, and then per.
hapn, vheck the kinll of ioferences the
7.t user csn make.

It seems, certainly, from the kind
of valk that has heen going on here
today, Jhat rither the people do ne
know what they are talking about or
they do i vt krow how o mave from
one level tn anotter The idex of
haviig an expectancy table for

(87} )
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proue such as vhw % a eather ingen-
moe one, bur § think if you knew
whit & cureelstion coefficient i,

yoke should be able to move 1o an ex-

jectancy table, if vou have any rela-
uonships ceported. 1¢ the velationships
arr. not of the quantitative but of the
qualitative form, then 1 can see lit'"
point in the expectancy tble.

It seems to me that we are trying
» dn fon many thmp with- too many
people at the same nme.

The lag ‘point T would like to
bring to the attention of the group
1 that there is » serious problem here
in public velations. We have assumed,
hecause thete i a group of people
who call themselves ethical pharma-
co1s, or ethical pharmaceutical manu-
facturers, that they are igro facto ethi-
ral, Let me assure you that the num=
ber ot people who mruse drugs i

much greater thar the nuinber of-

people who misuse tests.

Cramr aw Buros. I dould like
m check with the memberd of my
panel 10 find our whether any of them
have any further comments they
would like to make. Would you like
t make any comments, Dr. Dresel?

D' Dagwrc: One final one, per-
hape. T thint, this matter that came
it ahoot the use of an English test
where 8 Scholastic Aptitude Tent &
alerady heing weed s & rather im.
portant thing, It firs right intn the
phmm,shr thut T was teying 1o get out
in my talk.

[ cannot visualize the F nelish e
pretmenat on my campus beirg at alf
amfied ‘with any placdment or sec-
tomng based on 4 Schodase Apraude

Test, even if it shows a higher cor-
tlation with grades in Englishythan
does an Enplish test. I think we
might also ask the ques-on, If it be-
comes evident that a Scholastic Apti-
tude Test does correlate more highly
with grades, may there not he some-
thmg wrong with what i hmg done
in that English course? -

Chamman Bumos: Dr. Shafers
do you <are to make any additional
remarks! o

Dr. SHarrsr: Throughout all of
our discuwion today there has Jeen -
agreement with a pervasive but un-
acknowledged philosophy. We want
tests tha are practical, that will wark,
and that will correlate with definite

~critena. The recent celebration of the

ninetieth bithday of John Dewey
brings to 'nind the murce of our
philosophy. We were all nurtured on
John Dewey,

The two contrary attitudes about
personality tests that T mentioned ear-
lier ariee from different basic 1aty of
values. One view holds that personal-
ity can oniy be experienced estheti-
cally, or perhaps even poetically; that
there ste basic truths about people
that transcend criteria or practical ap-
plicarons. A wimilar philosophy can
be found in some expremed views
#aout achievement tests. It may be
that English mmpmumn, o some
other subject matter, is worth whﬂe
in its own righe, withour regaed 10
whether it correiates wah or will pre-
dict anything elye,

In both perwinality rtesty and
whievement tests nur support of
Pragmatic pomtion, aur inestenge thet

[8r]
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tess enast be useful and valid in the
seise that they correlfte with critena,
m an expremion of our philosophic
vulues, We like those values, and
acknowledge ouy intellectual descent
from John [Jewey and William
James. But ciher cultures and other
s ras may adogt other philosophies, and
we mast admit that we do not necer-
sarily have the uitimate tniths.

Cramman Bunos: I wonder if:

ti.ere is a chance, Dr, Kelley, that you
would care to make & few remarks!

Dr. Kettxv: Naturally, I am
very mu interested (o almost every-
thing that has been said. Pisctically
all of it has touehed me personally in
one way or another. I ctrtainly added
my share of macches in tryisy + put
the heat on, and Walter Bin)i..u has
heen one of my supporters ux ihe
matter, We huve tned to put the heat
on, and tied o get not only aatfors
and publishers but users as well to

depend upon information about reli-

ability and validity that they were not
sccustomed to depend upon.

I don't know !ow succemful we
have been, Certainly, in a group like
thas, 1 know without a doubt that you
people have a dependence upon phe-
numena of reliabiity snd validity that
-ould not be paralieled when the tes-

ing movement started, rot,\gs Oxcar
Burm said now, because 1 ik it
siarted some little tme ago. It stadted

hack in the days of ‘Tho: .dike and
‘Hillegas and even eacher. But you
depend upon ewidence of relishlity
and valdity, probabisty distrihutions,
aml w forth, in 3 degree and to an

[89]
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extent which, to me, is very encourag-
ing. Tt is & degree-and 41 extent chat
did not exist not so. very many years
sgo. If you depend uprn it, it js go-
ing to spread. It & going to lpt‘ﬂd ‘
to publuhcn and test users,

Now, just bow much the”user can
digest, I do nut know. I would like
to mention one little device, and then
ask Dr. Durost, perhaps, whether the .
public has digested.it. In an early form
of the Stanford Achievement Tem,
we had a profiie, and we put on that
profile a litle bar that indicated the
we of the probable error of a xcore,
That was the first time that was used,
e\ remember that the pubdisher,
i, 2 was the World Book Com-
pudty, sawl, “Well, we don't want
that. Nobody knows what iz mexns.”
I said, “Tz is rether Gioonapicuous; it
untgomgmhenryumm,so;uu
put it in.”" We had these probable-
erroc bars on ‘the profile, and the score .
at this point had this pml-ahle error,
and the score at that' point had thn
one, Today, I would like to do it over
again and have mduds errory, but,
anyway, we had those T wnuld like
to ask Walter Durost, has that been
digested? '

Da. Dusosr: T am afrad that the
answer, to that i definitely, “No,"
but the bar ia still there. We hope thar

- some day someocdy will pay atien-

tion,

Dw. Ksorev: 1 think, perhaps,
Dt. Buros, I will not maks any fur-
ther remarks, One can talk almoest
endle~ly, bt we have had such a fine
session of decussion that it is not nec-
emary to go on at all. | thank you.
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Guammmay Buroe: Thank you
very much, Dr. Kelldy, 1 should-like

than you ave doing now, and [ should

_be glad to make UggEILONS to pud-

to leave just one thoght with you— ~lishers as to howthey cin give us some

vind that i, there i a danger here,

where we set up the objective of what

information;” which tRey pomess in

we should like test publishers and tex_-€xpense.

aurhises 1o supply. We are mentiqing
ail ot these parvicular thingd which
we would like—well, na, we are not
menuoning all, but quite a large nums
ber. Just because you cannot supply
us with all of tha information is cer-
fainly no argument that you should
ceritnue your past pracvce. You can
make progress in the ditection of giv-
ing us more xdequate information

theip offices, at very litﬁKil any, extra

. Ts bas been very difficult for me to
keep out of this afternoon meeting
more than 1 have. I just seem to want
to talk all the time. I shoyld be very
glad to\have one of these 'bureaus of
test evalUation set up o thas it would
per it me to take & remt and not try .
to pyt out any more Mvnzs! Measure-
ment Yrearbooks. 1 should be very
glnl[ to go out of busines

!
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